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Purpose  of  This  Book 

THIS  book  is  intended  to  point  out  the  advantages  of  the  use  of 
explosives  for  various  purposes  on  the  farm,  and  to  give  instruc- 
tions for  their  use. 
This  first  part  is  to  emphasize  the  different  purposes  for  which 
explosives  may  be  used,  and  the  technical  supplement  is  to  describe 
the  most  approved  methods  of  blasting. 

The  Full>Sized  Fann 

Every  possible  acre  of  the  farm  should  be  used  to  its  maximum 
capacity.  The  farms  of  the  United  States  now  fall  so  far  short  of  this 
ideal  that  the'profitable  production  of  crops  is  seriously  curtailed.  To 
offset  the  478,451,750  acres  of  improved  land  on  our  farms,  we  have 
400,346,575  acres  of  unimproved  land.  Disregarding  all  land  too  rocky 
or  steep  to  be  improved  a  careful  study  reveals  the  fact  that  the  average 
farm  has  from  1  to  30  acres  out  of  every  hundred  acres  that  is  suitable 
for  improvement  but  which  is  now  allowed  to  lie  waste.  The  figures 
showing  that  the  total  acreage  of  waste  land  presents  a  national  prob- 
lem, but  the  few  acres  on  the  farm  of  the  individual  farmer  is  a  personal 
matter  needing  immediate  attention. 

The  cost  of  improving  is  usually  low,  and  expenditures  for  this 
purpose  are  permanent  investments  that  will  be  returned,  many  times 
over,  in  profitable  crops. 

The  causes  of  waste  land  usually  are:  stumps,  boulders,  wet  spots, 
gfullies  and  hardpan.  The  two  accompanying  maps  are  to  show  how 
one  or  all  of  these  troubles  may  reduce  the  workable  size  of  the  farm, 
and  the  farm  after  being  made  full  size. 

Stumps  cause  "f^xiafer  Land"  by  taking  up  space  in  the  fields,  by 
prohibiting  economical  cultivation,  by  making  breeding  places  for  weeds 
and  crop  pests,  and  make  the  farm  unsightly.  Our  map  shows  them 
encumbering  the  most  fertile  field  on  the  farm,  and  preventing  the 
bringing  of  the  back  pasture  into  the  much  needed  rotation. 

Boulders  offer  the  same  general  troubles  as  stumps  and  are  shown 
assisting  the  stumps  in  dwarfing  our  farm. 

The  overflow  caused  by  the  shallow,  crooked  stream  channel  takes 
away  more  good  land  and  replaces  it  with  a  swamp  that  breeds  disease 
and  does  not  even  afford  good  pasture.  The  spring  and  its  shallow 
outlet  make  this  condition  still  worse. 

A  part  of  the  back  fields  are  gullied  and  cut  up  into  small  patches 
that  cannot  be  handled  successfully.  The  fertile  surface  has  been 
washed  away.  The  bald  or  galled  spots  will  not  produce  because  there 
can  be  no  storage  of  moisture  and  no  humus. 
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The  tight  clay  cuts  off  the  under  side  of  the  farm  and  is  always 
effective  in  reducing  the  productive  size  of  the  farm  by  taking  from 
it  the  third  dimension — depth.  It  reduces  yields  of  field  crops  and  kills 
or  stunts  the  trees. 

The  wet  spot  back  of  the  house  is  a  constant  source  of  loss  and 
worry. 

The  trees,  flowers  and  garden  cannot  flourish  over  the  hardpan. 

Our  farm  looks  bad.  It  is  not  full  sized,  being  only  one-third 
efficient  in  crop  production.  It  is  typical  in  one  feature  cm-  another  of 
practically  every  farm. 

The  Transformation 

The  desire  is  for  the  use  of  all  the  land,  large  fields,  good  crops,  a 
good  orchard,  a  bounteous  garden  and  an  attractive  house. 

In  changing  this  abject  proposition  to  a  full-sized  farm  we  natur- 
ally want  to  begin  on  the  easiest  places. 

The  otherwise  good  bottom  has  but  to  be  rid  of  stumps  to  make  it 
conform  to  the  highest  ideals  of  the  owner.  These  stumps  are  old  and 
dead,  and  but  small  charges  of  explosives  are  required  to  dispose  of 
them. 

The  gullies  and  bare  spots  in  the  big  field  follow  next,  as  a  line  of 
lightly  loaded  charges  will  tumble  the  gullies  so  near  full  of  soil  that 
they  can  be  plowed  across  and  brought  into  actual  cultivation.  Sub- 
soil, shattering  and  a  coating  of  manure  will  revive  the  bald  spots  and 
the  rest  of  the  hardpan  and  the  field  is  all  ready  for  the  green  manure 
crop  to  fit  it  for  a  fruitful  orchard  and  good  staple  crops. 

With  these  two  big  fields  in  good  condition  attention  is  turned  to 
drainage  and  the  water  from  the  wet  spot  back  of  the  house  disappears 
through  crevices  blasted  into  underlying  ground.  A  blast  from  a  long 
line  of  loaded  holes  makes  a  fine  straight  channel  for  the  creek  and  a 
line  of  lighter  loads  lowers  the  spring  branch  so  that  all  of  the  fertile , 
swamp  becomes  field  or  meadow. 

Spare  hours  spent  in  blasting  the  yard,  garden  and  old  orchard 
enlivens  flowers,  trees  and  vegetables,  and  lays  the  foundation  for 
future  good  years  for  each  of  them. 

When  all  else  is  done  the  rough  old  pasture  can  be  attacked  as 
occasion  affords.  When  the  stumps  and  boulders  are  all  gone  the  once 
unsightly  spot  can  be  brought  into  the  regular  rotation. 

Through  the  mystic  medium  of  the  little  harmless  looking  car- 
tridge, the  Lazy  Loafer  Farm  has  been  transformed  into  a  neat,  cozy, 
profitable  one ;  the  full  size  and  use  attained. 
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Clearing  Land 


Land  that  is  to  be  farmed  should  be  cleared  of  stumps  and  boulders. 
The  picture  on  the  opposite  page  tells  its  own  story  of  the  advantages 
of  smooth  fields  and  the  disadvantages  of  trying  to  farm  stump  land. 

The  picture  was  suggested  to  our  artist  by  a  letter  from  a  Mr, 
Marriott,  an  Illinois  farmer,  as  follows : 

"Well,  yours  truly  can  now  sit  on  a  riding  cultivator  and  cultivate  ten  acres 
a  day,  while  just  over  the  fence  is  a  poor  old-timer  dodging  stumps  and  cussing 
loud  and  long  while  tilling  (or  trying  to)  about  four  acres  a  day,  and  where 
there  is  a  stump  he  loses  from  eight  to  fourteen  hills  of  corn." 

An  enterprising  West  Virginia  farmer  has  given  the  question  of 
stump  clearing  very  careful  attention.  He  has  figured  it  out  that  an 
average  square  foot  of  his  land  would  produce  at  least  one  cent's  worth 
of  crop;  that  the  average  stump  takes  up  25  square  feet.  Thus  every 
stump  in  a  cultivated  field  costs  the  farmer  from  25c,  to  50c,  a  year. 
Not  only  that,  but  the  stumps  are  breeding  places  for  vermin  and  every 
stump  will  have  a  lot  of  undesirable  weeds  growing  around  it,  the  seeds 
from  which  spread  over  adjoining  land  and  mix  weeds  with  the 
crops. 

If  this  farmer's  arguments  are  sound,  the  farmer  who  permits  a 
stump  to  remain  in  a  cultivated  field  loses  as  much  or  nearly  as  much 
every  year  as  the  explosives  would  cost  with  which  to  remove  it.  If  he 
allows  the  stump  to  remain  five  years,  he  loses  five  times  as  much  as  it 
would  cost  to  remove  it.  Can  any  farmer  who  conducts  his  fanning 
operations  in  this  way  claim  to  be  a  good  business  man  ?  Can  he  expect 
to  be  successful  as  a  farmer?  Can  he  expect  ever  to  become  wealthy  at 
the  business? 

Again,  suppose  a  farmer  should  want  to  sell  his  farm.  The  ap- 
pearance and  condition  of  it  would  have  much  to  do  with  what  it  would 
bring.  If  stumps  are  seen  in  the  fields  used  for  cropping,  the  pros- 
pective purchaser  at  once  forms  a  bad  impression  of  the  place  and, 
if  he  offers  to  buy  at  all,  fixes  his  bid  according  to  his  view.  Many 
a  farm  has  been  sold  at  a  price  much  higher  than  surrounding  places 
would  have  brought,  not  because  they  are  better  farms  or  would  pro- 
duce larger  crops,  but  simply  because  they  presented  a  neater,  cleaner 
appearance. 

Clearing  Doubles  Value  of  Land 

Have  blasted  with  Red  Cross  40  stumps,  from  one  and  a  half  to  three  feet, 
at  a  cost  of  35  cents  per  stump  or  $24  per  acre,  while  any  other  method  would 
have  cost  at  least  $2.00  per  stump  or  $100  to  $160  an  acre.  After  blowina  these 
stumps  with  Red  Cross  the  value  of  the  land  was  doubled.  Will  remove  35  more 
stumps  later  on  and'will  surely  use  Red  Cross. 

BEN  J.  RODENBERG. 

Howell.  Ind. 

Grubbing  Hard  and  Slow  Work 

Grubbing  out  stumps  is  about  as  hard  work  as  any  man  wants  to 
tackle.  Then,  too,  it  is  so  slow  a  process  that  a  farmer  cannot  hope 
to  get  acreage  of  any  size  cleared  in  years,  unless  he  hires  help,  and 
that  costs  more  than  explosives  because  progress  is  so  slow. 
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Vo-min  Leave*  Cleared.  Land 

1  cleared  three  acres  of  stump  land  with  Red  Cross — had  tried  to  farm 
around  the  stutnps  for  three  years,  but  could  never  get  a  good  stand  of  corn 
because  ol  moles  that  made  their  headquarters  near  the  stumps.  I  never  saw  -a 
mole  after  1  removed  the  stumps  and  have  been  getting  a  fine  stand  of  corn  and 
good  crops  ever  since. 

DANIEL  STAKER. 

Pekin,  111. 

Red  CroH  Cheaper  Than  a  Donkey  Engine 

I  moved  about  forty  fir  and  cedar  stumps  with  Red  Cross.  The  work  cost 
me  about  $1  per  stump  or  a  total  of  $40.  The  stumps  ranged  from  one  and  a 
half  to  three  feet  in  diameter,  and  would  have  cost  $2.50  per  stump  or  a  total  of 
JlOO  to  take  out  by  any  other  method. 

There  was  a  donkey  engine  working  on  my  neighbor's  place,  but  I  beat  it 
with  Red  Cross. 

BURT  P.  WISE, 

Carrolton,  Wash. 

Subsoils  and  Clears  at  Same  Time 

A  fact  seldom  considered  by  farmers  is  that  using  explosives  for 
blasting  out  stumps  improves  the  mechanical  condition  of  the  soil  by 
breaking  up  the  hard  subsoils  and  bettering  the  drainage.  If  big 
crops  are  the  object  aimed  at,  these  are  very  important  considerations. 

Blasting  Clears  and  improves  Land 

I  had  a  great  many  lightwood  stumps  on  my  farm  near  here  and  some  of 
them  had  been  burned  off  level  with  the  ground  and  were  awfully  mean  about 
breaking  plows  and  jerking  the  mules.  I  suppose  I  had  about  400  stumps  on 
about  fifty  acres  and  it  cost  me  too  much  to  dig  them  up  by  hand.  In  fact,  some 
of  them  were  so  large  and  so  hard  to  get  at  that  1  could  not  get  it  done.  I  tried 
a  little  of  your  Red  Cross  and  was  so  pleased  that  I  had  every  stump  blown  out. 
The  lightwood  I  got  will  last  me  (or  ten  years  and  is  worth  more  than  the  cost 
of  the  explosive. 

One  part  of  my  land  was  low  and  wet  and  hard  to  get  a  stand  on.  On  this 
piece  of  land  there  were  a  great  many  stumps.  After  they  were  removed  I 
made  my  best  corn  on  the  spot  where  they  had  stood.  I  now  strongly  advocate 
the  use  of  Red  Cross  for  removing  stumps.  It  not  only  gets  the  stumps  out,  but 
greatly  improves  the  land. 

It  cost  me  about  $80.00  to  stump  my  place,  but  I  would  not  have  the  stumps 
back  in  the  fields  for  $500.00  or  more. 


Red  Cross  Removes  10,000  Stumps;  Trebles  Land  Value 

During  the  last  four  years  I  have  blasted  about  10.000  pine,  poplar,  elm, 
oak  and  spruce  stumps,  ranging  from  10  inches  to  4  feet  in  size,  on  all  of  which 
Red  Cross  was  used. 

I  cleared  about  100  acres  at  a  cost  of  about  9'/i  cents  per  stump,  or  $10  per 
acre,  and  feel  very  certain  that  by  any  other  method  this  work  would  have  cost 
at  least  25  cents  per  stump  or  $25  per  acre. 

Before  removing  the  stumps  the  land  was  worth  about  $16  per  acre,  but 
to-day  each  acre  is  worth  $60.  It  has  been  planted  to  corn  and  potatoes  and  I 
invariably  get  better  crops  off  the  land  cleared  with  Red  Cross  than  off  the  other 
land  not  so  cleared.  I  also  secured  a  better  stand  on  spots  from  which  stumps 
have  been  blasted  than  from  other  portions. 

I  blasted  and  burned  every  stump  on  fifteen  a 
alone,  and  Red  Cross  will  be  used  exclusively  on 
lo  dear  next  year. 

C.  E.  SAUNDERS, 


Bergvilte,  Minn, 


SAMK.     FIRST  PLOWING  OF  Ct.KAREI)  I.AXD 


SAME.      PLANTEIl   WITH   FRUIT  TREES   AKD  PEAS 
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Land  Clearing  Coito  Nothing  in  the  Long  Run 

Obviously  the  value  of  land  is  increased  by  clearing.  In  fact, 
many  shrewd  men  argue  that  land  clearing  really  costs  nothing,  if  it 
is  done  reasonably  economically,  because  the  increase  in  the  value  of 
the  land  after  it  is  cleared  usually  covers  more  than  the  cost  of  the 
clearing. 

Unproducttre  Land  Made  Productive 

I  blasted  from  my  property  1,000  white  pine  stumps  averaging  about  two  and 
8  half  feet,  all  of  which  were  removed  very  successfully  with  Red  Cross. 

This  land  was  always  unproductive  prior  to  1910  when  I  started  to  farm, 
but  by  removing  these  stumps  I  have  reclaimed  aboKt  eight  acres,  which  we 
planted  to  corn  and  potatoes  m  1910  and  1911. 

1  have  approximately  7,000  more  stumps  on  this  property,  all  of  which  will 
be  removed  as  quickly  as  possible  with  Red  Cross  as  1  ligure  it  the  easiest,  quick- 
est and  cheapest  way  to  do  the  work. 

IRWIN  J.  DREWS, 

Hillman,  Minn. 

More  Satisfactory  Tillage  After  Blasting 

The  cost  of  tillage  is  greatly  decreased  by  clearing.  The  blasting 
breaks  up  some  of  the  subsoil,  making  it  more  mellow.  Improved 
machinery  can  be  used  on  cleared  land,  thus  saving  time  and  making 
it  possible  for  the  same  amount  of  labor  to  handle  much  larger  acreage. 
Cost  of  repairs  of  broken  machinery  is  also  saved  by  clearing. 

$30.00  Wcvth  of  Red  Crou   Increates  Value  of  Farm  From 
$25.00  per  Acre  to  $75.00 

I  have  recently  finished  clearing  out  oak,  chestnut,  poplar  and  walnut 
Stumps  ranging  from  eight  inches  to  eight  feet  in  diameter,  on  all  of  which  I 
used  Red  Cross. 

The  work  cost  me,  including  labor,  oii  an  average  of  30  cents  per  stump  or 
$30  per  acre;  while  by  any  other  method  the  work  would  have  cost  at  least  50 
cents  per  stump  or  $S0  per  acre.  Furthermore,  this  land  was  worth  but  $25  per 
acre  before  stumping  it,  while  its  present  value  is  from  $60  to  $75  per  acre. 

The  stumps  were  mostly  large;  some  were  eight  feet  across,  but  I  took 
them  out  with  ten  and  twelve  sticks  of  Red  Cross,  We  have  tried  most  every 
way  of  getting  stumps  out  but  find  Red  Cross  the  best. 

C.  E.  SMITH. 

Afton,  Tenn. 

Red  CroM  Cleared  Land  Increased  in  Value  400  Per  Cent. 

I  cleared  twelve  acres  of  new  ground  of  gum,  hickory,  white  and  red  oak 
stumps,  ranging  from  twelve  to  thirty-six  inches  in  size.  For  this  work  I  used 
Red  Cross  and  while  the  very  cheapest  figure  at  which  I  could  have  cleared  this 
land  by  any  other  method  would  have  been  from  50  cents  to  75  cents  per  stump 
or  $25  per  acre,  Red  Cross  did  the  work  for  20  cents  per  stump  or  $10  per  acre. 

As  fast  as  I  blew  the  stumps  out,  I  loaded  them  on  wagons  and  sold  them 
for  $1.50  per  load.  They  were  blown  in  such  pieces  as  to  make  them  very  fine 
for  fireplace  wood,  not  needing  any  more  splitting,  and  the  people  in  the  neigh- 
borhood were  very  eager  for  them.  After  deducting  the  amount  received  from 
the  wood,  it  brought  the  expense  of  clearing  the  land  down  to  a  very  small  item. 

The  land  increased  in  value  from  $25  to  $100  per  acre.  It  was  planted  to 
alfalfa  one  year  and  produced  a  much  better  crop  than  the  adjoining  land  on 
which  no  Red  Cross  had  been  used.  The  alfalfa  grew  very  luxuriantly  on  spots 
from  which  the  stumps  had  been  removed.  ^    ^    BEATTIE 

Stark vi lie,  Miss. 
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Less  Labor  Required  If  Stumps  Are  Blasted 

Every  farmer  knows  that  competent,  reliable  farm  labor  is  scarce 
and  hard  to  find  when  needed  the  most.  The  method  of  clearing,  there- 
fore, that  will  permit  of  the  greatest  amount  of  stump  and  boulder 
disposal  with  the  fewest  men,  is,  all  things  considered,  the  best.  Blast- 
ing is  undoubtedly  that  method. 

Uaed  a  Ton  of  Red  CroM  a  Week 

1  am  using  a  ton  of  Red  Cross  a  week  for  stump  blasting  and  the  results 
are  marvelous.  Great  chestnut  and  oak  stumps  succumb  to  Red  Cross  as  easily 
as  lifting  a  match  and  the  benefit  derived  from  this  method  is  incalculable,  as  it 
practically  loosens  the  earth  or  subsoil  from  stumps  and  makes  plowing  easy. 

FRANK  S.  BARR, 

Lancaster,  Pa. 

Red  Crow  a  Money  and  Labor  Saver 

Since  I  have  learned  to  use  Red  Cross,  I  have  found  that  it  is  a  money  and  a 
labor  saver,  as  well  as  a  time  saver,  and  if  we  are  to  make  any  headway  in  this 
section  clearing  land,  we  must  use  Red  Cross  or  we  will  not  have  farms  until  we 
are  old  men. 

Stumps  often  average  100  to  the  acre,  yet  they  can  be  taken  out  quickly  and 
easily  with  Red  Cross. 

Stumps  when  spht  with  Red  Cross  burn  easily  and  are  soon  gotten  rid  of. 

The  use  of  Red  Cross  for  blasting  boulders  is  becoming  very  general,  and  is 
so  cheap  as  to  make  the  use  of  other  means  of  disposing  of  them  ridiculous. 

For  ditch  digging  in  wet  and  low  places.  Red  Cross  certainly  is  the  thing 
as  it  cheapens  the  cost  of  doing  the  work,  permits  of  ditching  being  done  where 
it  is  impossible  to  get  in  with  machinery  and  horses,  and  also  allows  the  work 
being  done  in  a  short  time. 

In  1911  I  used  1,300  pounds  of  Red  Cross  on  thirty-five  acres  and  will  use 
nearly  as  much  this  year,  and  cheerfully  recommend  it  tor  land  clearing. 

JORGEN  JUHL, 

Askov,  Minn. 

The  700  stumps  on  the  ten  acres  that  I  have  cleared  have  been  blasted  with 
Red  Cross  and  I  have  found  it  a  cheap,  easy  way  of  clearing  land.  For  boulders 
also  it  cannot  be  beat. 

Stumps  are  free  from  dirt  when  Red  Cross  is  used  and  broken  and  easily 
handled.    A  man  and  Red  Cross  can  remove  a  large  number  of  stumps  in  a  day. 

After  the  stumps  are  removed  with  Red  Cross,  the  ground  works  easier  and 
is  more  productive. 

E.  L.  STEVEN, 

Remer,  Minn. 

Blasting  at  a  Cost  of  15  Cents  per  Stump 

T  used  Red  Cross  for  clearing  white  oak  stumps  ranging  from  two  to  three 
feet  in  diameter.  The  work,  labor  and  all,  cost  about  15  cents  per  stump  or  an 
average  of  $36.60  per  acre;  less  than  half  what  it  would  have  cost  to  have  cleared 
it  by  any  other  method. 

Before  the  land  was  cleared  it  was  practically  worthless,  it  is  now  valued 
at  $90  per  acre. 

GEORGE  I„  FISCUS. 

Egg  Harbor,  N.  J. 

Even  An  Amateur  Gets  Results 

Used  Red  Cross  for  stump  blasting  and  was  "tickled  to  death"  with  the  way 
it  worked.     Never  handled  any  before,  but  certainly  had  good  results. 

A.  S.  BILLINGS. 

Omaha,  Neb. 
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Combination  Methods 

Stump  pullers  are  on  the  market  operated  by  hand  power,  horse 
power,  gasoline  engine,  etc.  On  clearing  jobs  large  enough  to  war- 
rant an  investment  in  a  puller.  Red  Cross  and  the  machine  work  nicely 
together.  All  men  have  their  individual  tastes  and  preferences.  Some 
swear  by  explosives  and  will  have  nothing  to  do  with  stump  pullers. 
Others  pin  their  faith  on  the  puller  and  will  use  no  explosives.  A. 
third  class  takes  the  middle  ground,  and  uses  both  in  conjunction.. 
They  claim  a  saving  in  time  and  money  is  effected  by  the  combination.. 
There  is  merit  in  their  contentions,  too.  They  argue  that  a  puller 
does  not  break  up  a  large  stump  so  that  it  can  be  conveniently  dis- 
posed of,  also  that  a  stump  pulled  out  has  immense  quantities  of  dirt 
clinging  to  the  roots  and  leaves  a  large  hole  in  the  ground  to  be  filled. 

Did  you  ever  clear  a  mass  of  clay  off  the  roots  of  a  stump?  No?' 
Then  there's  one  hard,  disagreeable  job  you  have  missed.  By  usin^ 
some  Red  Cross  the  stump  is  loosened,  the  anchor  roots  are  broken^ 
and  much  of  the  dirt  is  shaken  off  and  is  left  in  the  hole  after  the 
stump  is  pulled.  If  the  charges  are  properly  loaded  the  stump  will 
also  be  well  split  up  so  that  it  will  be  easily  handled  after  it  is  pulled. 
It  doesn't  require  as  much  powder  to  loosen  up  and  split  a  stump  in 
this  way  as  it  would  take  to  blast  it  out  cleanly. 

Therefore,  it  will  be  seen  that  the  advantages  of  using  a  puller 
and  powder  in  conjunction  are  these: 

(1.)  .^  saving  in  powder ; 

(2.)  A  saving  in  time ; 

(3.)  A  saving  in  labor; 

(4.)  Less  strain  on  machinery,  horses  and  harness; 

(5.)  Greater  ease  in  handling  the  stump  after  it  is  out; 

(6.)  Does  away  with  the  disagreeable  and  time-consuming 
work  of  clearing  dirt  off  the  roots; 

(7.)  Does  away  with  a  large  part  of  the  work  of  filling  the 
hole. 

Of  course,  where  time  is  an  important  object,  or  in  cases  where 
it  is  inconvenient  to  employ  a  crew  of  men  large  enough  to  operate 
a  stump  puller,  or  when  the  amount  of  clearing  to  be  done  doesn't 
warrant  the  purchase  of  a  puller,  larger  charges  of  explosives  can  be 
economically  employed  to  blast  the  stumps  cleanly. 

Stump  wood,  when  broken  up  into  fragments  of  the  right  size, 
makes  mighty  fine  firewood,  especially  for  open  fireplaces.  Isn't  it 
cheerful,  though,  sitting  in  the  living  room  on  a  cold  winter's  night, 
before  a  roaring,  old-fashioned  open-grate  fire? 
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Comparative  Costs 

Because  of  the  different  amount  of  work  done  by  dynamite  and  by 
stump  puller,  in  a  given  period  of  time,  it  is  impossible  to  compare 
the  costs  of  each  per  day,  at  least  directly.  It  is  more  feasible  to  com- 
pare the  cost  per  acre  or  per  average-sized  stump,  because  blasters 
seldom  keep  accurate  accounts  of  the  different  items,  and  owners  of 
pullers  are  likewise  neglectful;  it  is  not  easy  to  get  hold  of  any  accurate 
figures.  We  are  able  to  furnish  statistics  as  to  the  relative  costs  of  the 
two  methods  in  the  Southern  Pine  regions.  We  are  indebted  to  the 
Mississippi  Agricultural  Experiment  Station  for  the  basis  of  the  com- 
putation. 

Average  Cost  VTith  Mechanical  Puller  Alone 

Puller  and  two  yoke  of  oxen,  per  day $5.00 

Three  men  at  $1.50  per  day 4.50 

Total $9.50 

Number  of  stumps  averaged,  per  day 40 

Cost  per  stump  1-40  of  $9.50  — 24 

Avo-age  Cost  by  Blasting 

(Labor  figured  at  $1.50  per  day) 

Cost  of  boring  stump $0,025 

Cost  of  charge   of   explosives    (average) .07 

Cost  of  detonator .01 

Cost  of  fuse .01 

$0,115  or  Ik. 

This  indicates  a  saving  of  at  least  12c.  per  slump  by  the  use  of 
explosives.  Figuring  100  stumps  to  the  acre,  which  is  certainly  not 
excessive,  the  saving  will  be  $12  per  acre.  Possibly,  by  using  puller 
and  explosives  together,  a  still  lower  average  could  be  attained. 

The  extremely  low  cost  of  blasting  a  stump  is  further  illustrated 
by  these  figures  which  we  quote  from  the  Engineering  Contracting 
Magazine  of  May  13,  1908,  Tliey  refer  to  the  blasting  of  3,500  stumps 
18  inches  to  7^  feet  in  diameter,  averages,  of  course,  being  given. 
This  work  was  done  on  Long  Island. 

Cost  Per  Stump 

Labor  (at  $2.00  per  day) $O.0S9 

Explosives    .086 

Caps    008 

Fuse    009 

Total   cost   per   stump $0,162 

By  preparing  the  charges  the  evening  before,  one  man  blasted  100 
stumps  in  one  day,  thus  reducing  the  labor  item  to  a  little  over  2c.  per 
slump.  It  will  be  observed  that  these  were  very  large  stumps.  Of 
course,  the  skill  of  the  blaster  counts  for  much.  The  more  care  and 
judgment  is  used,  the  more  economical  the  blasting. 
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"Red  Cross  for  Me  All  the  Time" 

1  blasted  from  my  property  1,000  white  pine  stumps  averaging  about  two 

and  a  halt   feet,  all  of  which  were  removed  very  successfully  with  Red  Cross. 

This  land  was  always  unproductive  prior  to  1910  when  I  started  to  farm, 

but  by  removing  these  stumps  I  have  reclaimed  about  eight  acres,  which  were 

planted  to  corn  and  potatoes  in  1910  and  1911. 

I  have  approximately  7,000  more  stumps  on  this  property,  all  of  which  will 
be  removed  as  quickly  at  possible,  and  it  will  be  Red  Ooss  for  me  all  the  time. 


After  Using  Red  Cross  Would  Not  SeU  Land  for  $100.00  Per 
Acre  Which  Was  Not  Worth  $5.00  Before 

I  follow  agricultural  blasting  among  the  farmers  of  this  section,  and  have 
used  a  great  amount  of  Red  Cross  in  this  work. 

In  stump  blasting  I  have  used  Red  Cross  on  all  kinds  and  all  sizes  of  stumps 
in  cultivated  and  unailtivated  fields,  and  my  experience  has  been  that  it  is  not 
only  quicker  and  more  satisfactory  than  any  other  method  but  it  is  cheaper 
by  two-thirds. 

As  to  boulder  blasting  probably  the  following  experience  may  be  of  some 

In  1904  one  of  my  neighbors  bought  a  farm  of  about  108  acres.  There 
was  one  field  of  about  twenty-five  acres  that  had  never  been  cleared  up  and 
boulders  lay  so  thick  that  I  have  crossed  the  entire  twenty-five  acres  without 
stepping  on  the  groi-nd.  They  ranged  in  sizes  from  one-half  ton  to  twenty 
tons,  and  many  of  them  weighing  from  five  to  eight  tons  were  imbedded  in  the 
ground  so  that  I  could  see  nothing  but  the  top. 

I  contracted  with  Mr.  Buechner  to  break  up  all  the  boulders  on  this  twenty- 
five  acres  in  shape  to  draw.  I  used  four  boxes  of  40  per  cent.  Extra  Red  Cross, 
which,  together  with  my  labor  charge,  cost  him  $78  to  get  all  these  boulders  ready 
for  a  team. 

Before  I  started  to  work  on  this  land  it  was  absolutely  worthless,  but  since 
then  I  have  seen  sixty-two  bushels  of  wheat  to  the  acre  grow  on  that  field, 
also  fifty-two  bushels  of  oats  per  acre  and  140  bushels  of  corn.  Furthermore, 
Mr,  Buechner  has  since  refused  about  three  times  the  price  that  this  farm  cost 
him,  and  it  was  nothing  but  Red  Cross  that  put  it  in  shape. 

R.  T.  VAN  DUSEN, 

Manlius,  N.  Y. 

It  is  all  quite  true  what  Mr.  Van  Dusen  stated.  The  land  was  not  worth 
$5  before,  but  is  as  good  now  as  any  in  the  neighborhood.  I  would  not  sell 
it  for  less  than  $100  per  acre. 


Cost  Cut  in  Two ;  Value  of  Land  Doubled 

U.sed  Red  Cross  for  blasting  200  white  and  black  oak  stumps,  ranging  from 
8  to  24  inches  in  size, 

I  cleared  about  two  acres  at  a  cost  of  15  cents  per  stump,  or  $15  an  acre; 
and  feel  sure  that  the  cost  by  any  other  method  would  have  been  from  30  to 
40  cents  per  stump  or  from  $30  to  $40  per  acre. 

Another  point,  at  a  cost  of  $15  an  acre  for  doing  this  work,  it  increased  the 
value  of  the  land  from  $10  to  anywhere  from  $30  to  $40  per  acre. 

JAMES  BACHLER, 

Fredericktown,  Mo. 
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Breaking  Boulders 

I  have  had  excellent  results  in  removing  boulders  and  breaking  them  up 
with  mudcaps.  In  Massachusetts,  many  boulders  of  granite  formation,  known 
as  "hardheads"  are  found.  They  are  usually  round  and  smooth  and  frequently 
the  larger  portion  of  them  is  buried  in  the  ground.  They  are  regarded  as  a 
hard  proposition  by  experienced  blasters,  if  only  a  part  of  the  boulder  shows 
above  the  surface,  I  sound  with  a  three-eighth  inch  steel  rod  five  feet  long 
with  a  sharp  point  and  poker  handle,  to  determine  the  size  and  position  of  the 
stone  underground.  I  then  place  a  relatively  small  charge  of  Red  Cross  under 
one  end  or  one  side,  the  discharge  of  which  rolls  the  boulder  out  upon  the 
surface  of  the  ground.  It  then  takes  a  small  charge  of  Red  Cross  to  completely 
shatter  it.  I  frequently  dispose  of  the  pieces  by  placing  them  back  in  the  hole, 
thus  saving  the  expense  of  carting  them  away.  There  is  usually  room  in  the 
hole  for  all  of  the  pieces  and  still  allow   for  eighteen  inches   of  top  soil  over 

WINTHROP  FILLEBROWN. 

Bryantville,  Mass. 

Largett  Boulders  Successfully  Blasted 

I  am  sending  you  a  photograph  of  a  rock  which  weighed  between  six  and 
eight  tons.  As  shown  by  the  picture  one  man  could  handle  any  piece  of  it 
after  the  blast.  The  farmer  for  whom  this  blasting  was  done  had  spent  for 
labor  from  $50  to  $60  in  clearing  five  or  six  acres  of  small  boulders.  I  cleared 
about  as  much  for  S8  by  using  Red  Cross. 

W.  H.  NANGLE, 
Thorndale,  Texas. 


N ANGLE'S  BOULDER 
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Red  Cross  in  the  Turpentine  Industry 

What  It   Meuu  to  0«ni«ra  of    Cut-over    Land    and    Turpentine    Manufmctureri 

The  manufacture  of  turpentine  and  rosin  is  a  very  important  in- 
dustry in  seven  of  our  Southern  States.  In  1909  there  were  1,585  es- 
tablishments engaged  in  manufacturing  these  products.  The  capital 
invested  in  the  business  was  $12,375,000  and  41,959  officials  and  work- 
men were  employed  in  the  industry. 

The  supply  of  gum  is  becomiiig  exhausted,  so  both  turpentine  and 
rosin  are  now  being  extracted  from  the  wood. 

Although  it  is  a  well-known  fact  that  the  stump  contains  a  larger 
proportion  of  the  material  from  which  turpentine,  rosin,  tar,  wood 
oil,  creosote,  etc..  are  obtained,  than  is  contained  in  the  trunk  and 
branches  of  the  tree,  nevertheless  until  lately -only  the  trunk  and 
branches  have  been  utilized  by  many  manufacturers  due  to  the  exces- 


TURPF.NTINE  STUMPS 

sive  cost  of  getting  the  stump  out  of  the  ground  and  breaking  it  up 
into  sizes  thai  would  go  into  the  "hogs."  A  few  years  ago,  however, 
the  National  Turpentine  Company,  of  Georgia,  did  some  experimental 
work  with  excellent  results.  These  experiments  are  of  as  much  interest 
to  owners  of  cut-over  land  in  the  vicinity  of  turpentine  manufactories 
as  to  the  turpentine  manufacturers  themselves. 

In  the  course  of  making  these  experiments  the  National  Company 
started  using  stump  pullers,  which  required  in  themselves  a  rather 
heavy  investment  of  capital,  and  (o  properly  use  which  they  were  com- 
pelled to  employ  large  crews  of  men  and  teams  of  horses,  making  the 
cost  excessively  high.  Later,  it  was  suggested  to  Ihem  that  explosives 
could  do  this  work  much  more  efficiently  and  economically.  The  ex- 
periment was  tried  and  Mr.  T.  B.  Gautier,  President  of  the  Company, 
made  the  following  report: 
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"When  measured,  the  stump  wood  amounted  to  seventeen  cords. 
The  total  cost  of  explosives  and  labor  was  $50.59,  or  an  average  of 
about  $3  per  cord.  These  seventeen  cords  treated  yielded  eight  g:al- 
lons  more  of  turpentine  per  cord,  thirty  pounds  more  of  rosin  and 
twenty  gallons  more  of  tar  than  ordinary  wood.  I  am  very  much 
pleased  with  these  resuks  and  expect  to  use  explosives  for  this  purpose 
tiereafter.    I  certify  that  the  attached  report  is  correct." 

Labor  Cost 

Boring  holes.  1  man  7^  days  at  $125 $9.06}4 

Chopping  roots,  etc.,  1  man  28^6  hours  at  15  cents  per  hour 4.27}4 

Piling  and  loading,  1  man  2ji  days  at  $125 3A3H 

Piling  and  loading,  1  man  2'4  days  at  $125 2.8l5i 

Helper  on  ox  team,  1  man  2  days  at  $125 2.50 

Ox  learn  and  driver,  1%  days  at  $3.00 4.50 

Extra  help  loading  cars,  2  men  ,^  day  at  $125 63 

Total   labor $2722 

EsploHve* 

304J4  cartridges   $19.87 

400  ft.  fuse  at  SOc.  per  hundred 2.00 

200  caps  at  75c,  per  hundred 1.50 

Total    Explosives    $23,37 

Total    Cost    $50.59 

154  stumps  were  blasted;  17  cords  produced;  cost  per  cord 3.00 

One  cord  stump  wood  produced  8  gallons  more  turpentine,  30  pounds  more 
rosin  and  20  gallons  more  tar  than  one  cord  of  tree  wood. 

Value  of  this  increase : 

8  gals.  Turpentine  at  26c.   per  gal $2.08 

30  lbs.  Rosin  at  l-^c.  per  lb 45 

20  gals.  Tar  at  12c.  per  gal 2.40 

$4.93 
Giving  a  net  profit  of  $1.93  in  favor  of  stump  wood. 
The  blaster  who  conducted  these  experiments  for  the  Turpentine 
Company  reports  that  the  turpentine  manufacturers  are  very  much 
pleased  with  the  results  and  that  land  owners  are  now  figuring  on 
using  Red  Cross  for  removing  stumps  from  their  properties  and  sell- 
ing them  to  the  Turpentine  Company  for  $3  per  cord,  because  that  is 
what  the  Company  is  willing  to  pay  for  pine  stump  wood. 

It  is  an  admitted  fact  that  land  which  has  been  covered  with  pine 
forests  is  very  rich  in  plant  foods  and  will  yield  bounteous  crops  if 
utilized  for  farms  or  orchards.  The  drawback  heretofore  has  been 
to  get  the  land  cleared  of  slumps.  The  lumber  companies  have  already 
cut  the  marketable  timber.  Some  of  the  cut-over  lands  are  still  the 
property  of  the  lumber  companies.  Many  thousands  of  acres,  how- 
ever, have  been  sold  at  low  prices  to  settlers  who  have  been  laboriously 
clearing  it  by  dicing,  grubbing  and  burning  a  little  at  a  time  as  they 
have  leisure  to  devote  to  it. 

These  cut-over  lands  can  now  be  cleared  up  rapidly  at  no  actual 
expense  to  the  settlers  and  lumber  companies,  for  they  will  be  able  to 
sell  the  stumps  to  the  turpentine  manufacturers  at  a  price  that  will, 
at  least,  fully  cover  the  cost  of  the  Red  Cross  and  labor  used  in  the 
clearing  work. 
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SHOWING   now   BLAST   BRINGS  OUT   ROOTS 


CROUP  BLAST  WITH  nt.ASTINfi  MACHINE.  liARKSDALE.  WIS. 


AFTER  TIIR  BLAST,  BARKSIWLE,  WIS. 
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Apart  from  the  far-reaching  importance  which  this  has  to  the 
agricultural  development  of  seven  Southern  States,  it  is  of  greater 
magnitude  to  the  poor  settler,  who  will  now  be  able  to  clear  his  lands 
and  get  them  into  shape  for  the  production  of  large  and  profitable  crops. 
Lumber  companies  still  owning  cut-over  pine  lands  can  now  clear  them 
and  sell  them  as  cleared  land  for  at  least  double  the  price  they  can 
secure  for  them  as  stump  encumbered  land.  In  short,  by  clearing  the 
land,  they  double  its  value  at  no  expense  to  themselves,  because  the 
cost  of  the  clearing  is  more  than  paid  for  by  the  money  received  for 
turpentine  from  the  stump. 

Value  <rf  ProdncU  Obtained  From  Blasted  Pine  Stamp*  Exceeds 
Value  Obtained  From  Tree  Wood 

We  obtained  nine  cords  of  wood  from  seventy-five  stumps  at  a  total  cost 
of  approximately  ^.10  per  cord  delivered  at  our  pUnt.  This  included  a  haul 
of  about  half  a  mile. 

The  value  of  the  product  obtained  from  this  wood  exceeded  the  value 
obtained  from  the  tree  wood.  We  have  a  crew  at  work  shooting  stumps  now 
and  expect  to  start  another  crew  next  week.  From  present  appearances  we 
will  use  larger  quantities  of  Red  Cross  in  the  near  future. 

ATLANTIC  TURPENTINE  &  REFINING  CO., 

E.  B.  Smith,  Gen.  Sufil.. 

Sat-antiah,  Ga. 

Pine  Stamps  Blasted  Oat.  Split  and  Ready  for  the  "Hogs"  at 
$2.66  per  Cord 

As  to  the  cost  of  prodiicinB  stump  wood  for  our  plant  with  explosives. 

The  cost  of  the  nrst  sixteen  cords  was  approximately  $2.66  per  cord  for 
shooting  out  the  stumps,  chopping  them  to  suitable  size  for  our  purpose  and 
piling  them   ready  for  the  wagons. 

We  have  gotten  out  several  car  loads  of  stump  wood  at  prices  varying  from 
%2j61  to  $2.98  per  cord. 

We  have  recently  made  our  first  run  of  stump  wood  with  very  satisfactory 

To-day  we  are  ordering  our  second  shipment  of  explosives  and  expect  to  use 
large  quantities  in  the  future. 

STANDARD  TURPENTINE  COMPANY, 
Per  Frank  L.  Focabtv,  Acting  Assistant  Treasurer. 

The  foregoing  clearly  proves  the  advantages  of  clearing  land  with 
Red  Cross  instead  of  by  any  other  means,  and  the  following  is  a  con- 
densed outline  of  the  benefits  derived  by  doing  this  work. 

The  stump-covered  site  of  a  former  piece  of  woods  is,  as  you  know, 
new,  rich  soil  that  needs  no  fertilizer. 

You  also  know  that  pulling  stumps  with  a  machine  without  first 
loosening  them  with  explosives  is  hard  work — liable  to  injure  yourself 
or  your  horses,  and  certain  to  require  a  lot  of  work  to  get  rid  of  the 
stump  after  pulling. 

Then,  too,  it  leaves  the  field  full  of  holes,  that  must  be  filled;  and 
plowing  the  hard,  packed  soil  around  old  roots  is  tio  joke. 

If  instead  of  pulling  the  stumps  you  bum  them  out,  the  intense  heat 
required  destroys  the  humus  in  the  soil  all  around  the  fire  and  you  will 
have  a  burned  field  requiring  a  good  deal  of  cultivating  instead  of  new 
fertUe  soil. 

Blasting  splits  up  the  stump  into  firewood,  removes  all  the  dirt, 
breaks  all  the  main  roots,  and  loosens  the  soil  for  yards  around. 

You  can  blast  fifty  stumps  in  the  time  it  would  take  to  grub  and 
chop  up  one  or  two. 
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One  man  can  do  all  the  work,  if  necessary. 

After  the  stumps  are  all  blasted  out,  you  will  have  a  new,  rich 
field,  easy  to  cultivate,  and  which  will  yield  bumper  crops. 

The  split  stumps  can  be  removed  easily  to  one  place,  burned,  and 
the  ashes  saved  for  spreading  on  the  land  or  for  leaching. 

If  whole  stumps  are  preferred  for  making  fences,  they  may 
be  blown  out  whole  by  regulating  the  charges. 

Boulders,  which  you  are  now  obliged  to  plow  around,  can  be 
broken  up  into  easily  handled  blocks  by  a  single  blast. 

Red  Cross  not  only  removes  your  stumps  and  boulders,  but  at 
the  same  time  subsoils  your  land.  The  action  of  the  explosion  is 
such  as  to  loosen  and  shake  up  the  subsoil  for  a  considerable  distance 
around,  the  blast  thereby  rendering  the  land  porous  and  mellow,  if 
the  soil  is  dry  at  the  time  of  blasting.  It  is  an  easy  matter  to  pick  out, 
after  crops. are  grown,  the  various  places  where  stumps  have  been 
blasted  because  of  the  great  difference  in  yield  as  compared  with 
the  rest  of  the  field. 

All  of  the  foregoing  claims  are  conclusively  proven  by  the  letters 
of  disinterested  parties,  who  have  tried  our  methods,  which  are  quoted 
in  this  booklet.  Follow  their  advice ;  take  advantage  of  their  experi- 
ence ;  join  the  Red  Cross  Army  and  be  the  happy,  prosperous  owner  of 
a  productive,  sightly  farm. 


STUMPS  EVERYWHERE 
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Vertical  Fanning 


The  origin  and  character  of  soils,  the  nature  and  sources  of  plant 
food,  and  the  necessity  of  good  soil  sanitation  are  fully  covered  in 
Vertical  Farming,  a  book  prepared  by  Dr.  Gilbert  Ellis  Bailey,  of 
the  University  of  Southern  California,  and  published  by  this  company. 

For  satisfactory  crop  production  the  soils  should  be  well  drained, 
well  aerated  or  ventilated,  and  well  cultivated  to  a  depth  of  several 
feet. 

The  chief  troubles  to  be  overcome  in  making  soils  conform  to 
these  specifications  are  hardpan,  tight  clay  and  poorly  drained  sub- 
soils. Such  subsoils  prevent  the  downward  movement  of  water  into 
the  soil,  and  permit  it  to  be  lost  by  evaporation,  or  worse  by  surface 
runoff,  which  causes  erosion ;  exclude  the  air  needed  by  beneficial 
bacteria  and  for  the  preparation  of  plant  foods;  seriously  retard  or 
absolutely  stop  the  penetration  of  roots,  and  absorb  too  Utile  water  for 
the  maintenance  of  crops. 

Importance  of  Water  Storage 

The  greatest  limiting  factor  in  the  production  of  crops  in  the 
United  States  is  the  scant  supply  of  soil  moisture  during  the  growing 
season.  This  is  especially  true  of  summer  crops.  There  is  a  sufficient 
rainfall  annually  in  most  of  the  general  agricultural  sections  to  in- 
crease the  average  yields  to  much  more  than  double  the  present  figures. 
The  greater  part  of  this  is  lost  either  through  bad  drainage  or  by  sur- 
face evaporation  and  is  never  used  by  the  plants.  The  first  great 
care  of  the  grower  should  be  to  store  every  possible  drop  of  the  rainfall 
in  a  well-lillcd  subsoil  and  hold  it  there  indefinitely  so  that  it  may  be 
available  to  nourish  the  crops  during  the  summer  when  the  rainfall 
is  light  and  irregular,  and  when  there  is  by  far  the  greatest  demand 
for  water.  Instead  of  laying  up  money  for  "a  rainy  day,"  it  is  "stor- 
ing water  for  a  rainless  day." 

The  position  and  character  of  the  impervious  material  in  the  sub- 
soil governs  very  largely  the  extent  and  character  of  the  damage  done 
by  the  faulty  absorption  of  moisture,    Over  a  great  part  of  the  United 
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States  we  find  a  reasonably  good  surface  soil  underlain  by  a  tight 
impervious  day  to  great  depth.  On  such  a  soil  the  amount  of  moisture 
absorbed  will  be  governed  almost  entirely  by  the  surface,  as  the  under- 
lying material  is  too  tight  and  close  for  the  water  to  penetrate  quickly 
to  any  considerable  depth,  and  so  it  is  lost  by  evaporation  or  by  running 
off  along  the  surface.  The  accompanying  sketch  illustrates  this.  The 
first  rain  soaks  the  few  inches  of  surface  to  saturation,  but  cannot 
easily  go  deeper,  and  a  very  unsatisfactory  as  well  as  dangerous  condi- 
tion is  produced.  The  good  fertile  top  soil  is  held  practically  in  sus- 
pension awaiting  only  a  heavier  rain  to  carry  it  off  down  the  slope, 
leaving  only  the  tight  material  that  was  below.  Even  if  the  condition 
does  not  become  so  extreme,  and  there  is  no  loss  by  erosion,  there  can 
be  but  little  absorption  and  storage  of  moisture  and  crops  will  suffer. 

Blasting  to  Loosen  Ught  Subtoib 

To  improve  the  mechanical  condition  of  such  a  soil  the  underlying 
material  should  be  blasted  to  loosen  it  to  a  depth  of  not  less  than  three  or 
four  feet.    In  some  cases  it  is  better  to  go  deeper.    When  such  a  treat- 


ment is  given,  the  movement  of  moisture  is  at  once  affected.  Instead  of 
being  checked  at  the  bottom  of  the  plowed  furrow  it  penetrates  imme- 
diately into  the  subsoil  where  it  can  spread  out  at  will  and  where  it  will 
be  absorbed  and  later  used  to  supply  the  needs  of  the  growing  crop. 

This  work  should  be  undertaken  toward  the  close  of  the  dry  sea- 
son, July  to  October  preferably,  when  the  subsoils  are  usually  in  the 
very  best  condition  for  shattering.  It  will  then  absorb  the  heavy  win- 
ter rains  and  snows  and  hold  them  for  future  use.  Impervious  clay 
is  usually  plastic  or  sticky,  and  if  blasted  when  wet  will  not  be  benefited 
and  may  even  become  more  objectionable  than  before.  When  dry  it 
shatters  and  pulverizes  well  and  is  converted  into  a  cracked,  porous 
mass  that  will  permit  the  circulation  of  both  air  and  water,  and  the  deep 
downward  growth  of  roots.  It  is  in  this  cracked  condition  that  it 
absorbs  the  maximum  amount  of  water  and  produces  the  heaviest  crops. 


One  Blastinc  Suffices  for  Several  Yeart 

The  duration  of  the  benefits  thus  obtained  is  not  as  yet  clearly 
worked  out,  but  it  appears  from  tests  that  ihey  should  be  effective  for  a 
considerable  number  of  years.  So  far  they  have  been  more  marked 
during  the  second  and  third  years  after  blasting  than  during  the  first. 
If  proper  attention  is  given  to  the  surface  it  is  quite  unlikely  that  they 
will  return  to  their  former  state  within  the  life  of  man.  When  heavy, 
deep-rooted  crops  such  as  alfalfa,  for  instance,  are  used  to  supply 
humus  and  increase  the  supply  of  nitrogen,  the  deep  roots  left  to 
decay  in  the  soil  will  guarantee  the  permanency  of  the  benefits.  Planting 
of  a  deep-rooting  crop  should  always  follow  subsoiling.   - 

Lime  Valuable  Under  Some  Conditioiu 

On  sour,  wet  land,  where  the  clay  is  very  sticky,  it  will  be  found  an 
excellent  practice  to  use  considerable  amounts  of  lime  in  order  to 
sweeten  the  soil  and  to  assist  in  the  formation  of  an  ideal  crumb 
structure.  Do  not  blast  subsoil  while  it  is  in  the  sticky  state.  NO 
GOOD  ivill  come  of  it. 

Hardpan 
Another  prevalent  subsoil  trouble  is  encountered  in  the  layers 
of  hardpan  so  often  found  within  two  or  three  feet  of  the  surface. 
These  act  just  as  do  the  tight  clays,  already  described,  in  preventing 
the  absorption  of  moisture  and  are  likely  to  be  the  cause  of  serious 
trouble  from  erosion,  in  addition  to  limiting  the  crop-producing  capac- 
ity of  the  soil. 

In  blasting  such  a  soil,  to  get  the  most  benefits,  the  explosive 
must  be  placed  in  the  layer  of  hardpan  without  reference  to  the  exact 
depth  of  the  loading.  Sometimes  this  may  be  not  more  than  two  feet 
in  depth,  and  again  it  may  be  best  to  go  as  deep  as  three  or  four 
feet.    The  effect  is  to  break  up  the  hardpan  and  permit  (he  moisture  to 


V  LAYER  OF  HARDPAN  OVER  OPEN  MATERIAL  IS  EASILY  DESTROYED  BY 
BLASTING,  THE  CHARGES  SHOULD  BE  PLACED  IN.  AND  NOT  UNDER. 
THE  TIGHT  MATERIAL 

29  ,.  , 

Denized  bvCtiOO^^IC 


move  freely.  This  increases  the  amount  that  may  be  absorbed  and 
permits  the  growing  of  maximum  yields.  The  effect  on  root  develop- 
ment is  the  same  as  when  the  deep  clay  is  blasted. 

In  such  a  soii  the  blasting  not  only  makes  soil  out  of  the  hardpan, 
but  opens  up  the  way  to  the  underlying  good  subsoil  so  that  it,  too,  may 
assist  in  nourishing  the  crop. 

Plow  Sole 

Plow  sole  may  be  found  either  in  connection  with  the  other  im- 
pervious conditions  or  alone.  It  lies  closer  to  the  surface  and  may  not 
extend  deeper  than  eight  or  ten  inches.  When  such  a  condition  is 
encountered  the  most  satisfactory  relief  is  by  thorough  and  deep  sur- 
face tillage.  If  it  can  be  broken  up  by  deep  plowing,  that  is  the  best 
way  to  get  after  it.  When  this  is  not  practicable,  and  the  tillage  must 
go  deeper,  a  machine  like  the  Spaulding  Deep  Tillage  Machine  offers 
the  best  relief,  as  it  will  not  only  break  up  the  plow  sole,  but  will  mix 
it  with  the  better  aerated  surface  soil,  and  materially  hasten  the  prepara- 
tion of  an  ideal  cropping  soil. 


PLOW  SOLE  OR  SHALLOW  HARDPAN  IS  MOST  EASILY  BROKEN  BY  PLOWING 
TO  GREATER  DEPTHS.  THIS  MAY  BE  DONE  IN  CONNECTION  WITH  BLAST. 
ING  FOR  PULVERIZING  DEEPER  HARDPAN 

The  combination  of  deep  surface  tillage  and  blasting  becomes  ap- 
plicable when  both  shallow  hardpan  or  tough  plow  sole  are  encoun- 
tered in  connection  with  deep  hardpan  or  tight  clay.  When  only  one 
adverse  condition  is  encountered,  the  treatment  selected  should  be  the 
one  applicable  to  the  condition. 

Sometimes  a  soil  is  found  where  the  surface  and  upper  sub-sur- 
face are  well  tilled  to  considerable  depths  and  the  tight  clay  is  not 
found  except  at  a  considerable  depth.  Such  soils  lend  themselves  read- 
ily to  subsoil  blasting,  as  the  great  benefits  of  the  naturally  deep  soil 
can  be  materially  increased  by  creating  still  more  open  material  to 
absorb  more  water  and  to  give  better  drainage  in  case  of  torrential 
rains.  Such  blasting  must  be  deeper,  and  heavier  loading  may,  in  some 
cases,  be  found  advisable. 
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Blastiiix  to  Aitist  Drainage 

Aside  from  the  benefits  of  explosives  tor  shattering  impervious  sub- 
soils as  above  described,  this  method  of  soil  tillage  finds  ready  applica- 
tion in  shattering  subsoils  to  assist  other  drainage  methods  that  are 
not  giving  satisfactory  results.  Tight  clays  and  hardpan  soils  where 
tile  drains  are  found  to  function  poorly  and  establish  drainage  courses 
slowly,  if  at  all,  are  found  to  be  greatly  improved  by  shattering  the 
subsoils  between  the  lines  of  tile.  The  same  is  found  to  be  true  in 
soils  that  are  but  little  aflfected  by  open  drains,  where  the  water  is 
held  in  too  lai^e  amounts  in  the  subsoil  quite  near  the  drains.  Care, 
however,  must  be  taken  not  to  blast  nearer  than  seven  or  eight  feet 
to  a  tile  drain. 


OFTEN  HARDPAN  PREVENTS  THE  DRAINAGE  WATER  FROM  PASSING  INTO 
TILE  OR  OPEN  DRAINS,  THE  RELIEF  IS  THROUGH  BLASTING,  WHICH 
OPENS  UP  THE  NEEDED  DRAINAGE  COURSES 

The  reason  why  deep  tillage  or  subsoil  plowing  is  desirable  is 
that  all  the  soil  below  the  bottom  of  the  ordinary  plow  cut,  in  other 
words,  everything  below  six  to  eight  inches,  is  still  in  its  primeval 
condition.  It  has  never  been  disturbed.  Chemical  analyses  of  soils 
down  to  a  depth  of  twenty  feet  show  that  on  the  average  acre  there 
are  tons  of  plant  foods  which  become  available  only  when  roots 
can  penetrate  to  them,  or  when  ascending  moisture  brings  them  up 
to  the  roots  that  cannot  get  down. 

Soil  Makers 

Alfalfa  and  other  deep-rooted  plants  are  called  "soil  makers" 
because  they  penetrate  this  compact  soil,  introduce  humus  and  pro- 

31 

DidilzedbyGoO^IC 


vide  a  passageway  for  the  descent  and  ascent  of  water  which  carries 
with  it  the  soluble,  fertilizing  elements,  but  many  subsoils  are  so  hard 
that  it  is  practically  impossible  for  any  plant  to  penetrate  them. 
Even  when  this  is  possible  there  is  no  use  in  putting  such  a  burden 
on  the  plant,  because  whatever  vitality  is  expended  in  making  its  own 
home  beneath  the  surface  is  subtracted  from  the  vitahty  of  the  plant 
above  the  surface.  In  other  words,  the  plant  that  has  to  fight  for  its 
hfe  beneath  the  soil  has  little  energy  left  for  fruition. 

If  we  make  root  growth  easy  and  quick  by  breaking  up  the 
subsoil,  then  we  make  the  fertilizing  elements  of  the  subsoil  imme- 
diately available  and  save  the  energy  of  the  plant  for  fruition.  We 
also  create  in  the  subsoil  a  porous  condition  favorable  to  the  storage 
of  water  at  a  depth  that  will  not  keep  the  soil  cold,  and  yet  near 
enough  to  the  roots  to  feed  them  through  capillary  attraction.  Subsoil- 
ing  also  introduces  air  into  the  soil,  and  it  is  just  as  necessary  for  the 
roots  of  a  plant  to  have  air  as  it  is  for  a  human  being  to  breathe. 

The  effect  of  subsoiling  virtually  is  to  change  a  farm  from  a 
six-inch  layer  of  topsoil  to  a  six-foot  layer. 

Proof  of  the  Theory 

In  1911  and  1912  experiments  were  conducted  in  various  parts  of 
the  country. 

The  results  varied  all  the  way  from  wonderful  successes  to  dismal 
failures.     (See  extracts  from  customers'  letters  appended.) 

In  some  cases  crops  on  subsoiled  land  were  three  times  heavier 
than  before  subsoiling. 

In  others  they  were  actually  less. 

A  soil  expert  was  employed  to  find  the  reason.  Also  records  of 
both  successful  and  unsuccessful  experiments  and  results  were  care- 
fully studied. 

Finally  the  simple  solution  was  found. 

Tight  subsoil  blasted  when  wet  showed  no  improvement,  or  else 
actual  deterioration. 

Tight  subsoil  blasted  when  dry  showed  increase  in  crops  varying 
from  25  per  cent,  to  300  per  cent.;  the  average  increase  was  better 
than  50  per  cent. 

Every  good  farmer  knows  that  to  plow  wet  soil  damages  it,  be- 
cause it  packs  and  then  dries  out  in  large  lumps. 

Blasting  wet  subsoils  is  equally  bad  because  the  explosion  forms 
potholes  and  plasters  the  wet  subsoil  against  the  sides  of  them,  instead 
of  cracking  and  pulverizing  it  as  desired. 

Think  how  it  would  re<iuce  the  cost  of  living  if  all  farm  yields 
were  increased  only  25  per  cent, 
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Eatonton,  Ga.,  September  21,  1911. 

Regarding  the  blasted  field  of  cotton  of  J.  G.  Spivey: 

Mr.  Spivey  told  us  that  week  that  he  picked  two  and  one-quarter  bales  of 
cotton  off  of  the  one  and  three-quarters  acres  of  blasted  land  the  first  picking 
and  says  he  will  get  five  bales  from  this  piece  of  land  when  he  finishes. 

This  cotton  has  been  the  talk  of  the  country,  and  a  great  number  of  people 
have  visited  this  particular  spot  We  are  sure  it  is  going  to  do  your  Company 
a  great  deal  of  good  in  the  sale  of  Red  Cross. 

The  picture  shows  blasted  cotton.  It  does  not  do  fviU  justice,  as  the 
cotton  blasted  is  about  five  or-six  times  as  good,  both  in  size  and  fruitage,  as 
that  which  was  not  blasted.  No  one  can  well  conceive  the  difference  unless 
they  were  on  the  ground  IQce  the  writer  was  some  thirty  days  ago. 

HEARN  &  GREEN  HDWE.  CO. 


MR.   SPIVEY  IN  HIS  3>4-BALES-PER-ACRE  COTTON 

^  D.„lzcdbvG00gle 


MRS.  FOULKES  ALFALFA  CHOP  ON  SUBSOILED  LAND 

Pemuylvaiiia  Department  of  Agriculture 
DivUian  of  Fannen'  lutitute,  Harriiburg 

West  Chester.  Pa„  August  20,  19!3. 

E.  1.  dit  Pont  de  Nemours  Potoder  Co.,  Wilmington,  Dei: 

Gentleiiem  : — It  gives  me  pleasure  to  report  to  you  that  the  experiment  in 
subsoiling  on  my  place,  which  was  done  a  little  more  than  a  year  ago,  has 
proved  very  satisfactory. 

,_X  had  for  several  years  been  trying  to  get  "a  stand"  of  alfalfa  on  the 
fieW,  but  while  I  corfd^et  "a  set"  and  once  or  tvirice  a  first  cutting  I  was 
unable  in  spite  of  my  efforts  to  make  the  crop  "stand"  over  a  season. 

I  had  tried  all  the  methods  of  planting — liming — (ground  limestone)  inocu- 
lated soil,  carefully  selected  seed  and  good  cultivation,  hut  to  no  avail,  and  in 
desperation  last  time  I  tried  subsoiling — using  one-half  a  stick  of  Red  Cross 
eveiy  '5  feet  at  a  depth  of  3  feet.  The  result  is  apparent  this  year  in  a  fine 
"stand"  of  alfalfa,  from  which  in  spite  of  the  drought  we  have  cut  already  two 
cuttings  and  expect  to  get  another. 

The  alfalfa  is  luxuriant  and  strong,  and  I  believe  the  subsoiling  and  sub- 
sequent cultivation  and  care  have  at  last  secured  me  a  permanent  crop. 

Thanking  you  for  your  interest  and  help,  1  am.  Yours  truly, 

JEAN  KANE  FOULKE. 

The  marked  benefits  of  this  subsoiling  have  continued.  In  the  spring  of 
1915  the  alfalfa  was  still  good,  with  the  exception  of  one  acre,  which  was 
smothered  out  by  a  heavy  drift  of  leaves  from  an  adjoining  grove.  This  was 
plowed  up.  revealing  the  fact  that  the  subsoil  had  become  far  more  porous  and 
well  tilled  than  hnd  been  expected.  This  will  be  well  tilled  and  reseeded  to 
slfalfa. 
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MR.    JOHNSON-S    COTTON    ON    SUUSOILEU    FIELD 

Increased  Cotton  Yield  2%  Bales  per  Acr^ 

AffUarit  of  J.  H.  Jokmon  * 

^ATt  OF  Alabama 
JiTFBffloN  County 

Before  me,  the  undersigned  authority,  personally  appeared  J.  H.  Johnson, 

linown  to  me,  who  being  duly  sworn,  deposes  and  says :  ' 

I  have  been  growing  cotton  and  helping  to  grow  it  since  I  was  large  enough 
to  work ;  one  bale  to  the  acre  was  as  much  as  I  ever  grew  until  I  commenced  to 
lobsoil  my  land  before  planting;  this  year  !  snbsoiled  one  acre,  using  a  half 
itidc  of  \%  in.  by  8  in.  of  Red  Cross  every  8  feet,  and  made  1,767  pounds  of 
lint  cotton  on  the  one  acre.  I  had  a  bad  storm  strilce  it  this  year,  which  reduced 
the  yield  below  what  it  would  have  been ;  also  had  worms  in  it.  1  believe  that 
good  land,  thus  broken,  properly  fertilized  and  cultivated,  during  a  good  crop 
Tear,  will  produce  five  bales  to  the  acre.  I  am  now  57  years  old.  I  made  last 
rear  at  the  rate  of  AYi  bales  to  acre  on  another  tract,  subsoiled  in  same  way,  the 
Kason  being  better. 

J.  H.  JOHNSON. 
The  substance  of  the  above  was  sworn  to  and  subscribed  before  me  this  28ili 
diTof  November,  1911. 

THOS.  T.  HUEY,  Notary  Public. 

Second  Year  After  Subsoiling  Gets  Two  Big  Crops 

Bessemer,  Ala.,  11-25-12. 
£.  I.  du  Pont  de  Nemours  Povider  Co.: 

Gektleuen  : — Referring  to  the  acre  of  ground  I  subsoiled  last  year  and  on 
which  I  raised  1,767  lbs.  lint  cotton,  take  pleasure  in  advising  you  that  on  this 
une  acre  I  raised  172  bushels  of  corn  this  year.  Also  wish  to  say  that  I  raised 
whit  I  consider  an  extra  good  crop  of  peas  on  this  same  acre  this  year. 

It  gives  me  great  pleasure  to  say  to  my  fellow- farmers  that  by  subsoiling 
1  believe  crops  can  at  least  be  doubled,  or  more. 

Yours  very  truly,  J.  H.  JOHNSON. 

Sworn  to  and  subscribed  before  me  this  the  25th  day  of  November,  1912. 

THOS.  T.   HUEY,  Notary  Public. 
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SubtoiUnf  a  Succeu  on  I.  H,  C.  Demoiutration  Farm 


,  Superintendent. 
Bkookhaven,  Miss.,  September  11,  1912. 
Du  Pont  Powder  Co.,  IVilminglon,  Dei: 

Gentlemen  : — As  requested  I  zm  sending  under  separate  cover  four  views, 
one  each  of  cotton  and  corn,  not  subsoiled,  and  one  of  each  subsoiled. 

You  wilt  note  the  great  difference,  and  we  will  subsoil  more  extensively  the 
coming  year.  Yours  truly, 

W.  A.  RENN. 


SUBSOILED    COTTON,    S.\ME    FARM 
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A  pioneer  in  subsoiling  with  Red  Cross  was  General  Samuel  J. 
Crawford,  ex-Governor  of  Kansas.  Below  is  a  letter  from  liim  that 
tells  of  his  experience : 

"I  am  glad  the  good  work  of  bhsting  the  compact  subsoil  and  hardpan  is 
moving  along  in  the  east  as  well  as  in  the  west,  whether  it  be  for  the  planting  of 
trees,  grain  or  an;thing  else  that  grows  from  the  ground.  If  the  subsoil  is 
loosened  so  that  the  rainfall  can  penetrate  the  earth,  the  roots  of  grain,  grasses, 
tree*,  etc.,  will  follow  the  water  to  their  natural  depth  and  draw  their  nourish- 
ment from  five  or  six  feet  of  soil  instead  of  Rve  or  six  inches  of  surface  soil,  as 
heretofore.  Besides,  the  blasting  creates  suh-reservoirs  in  which  to  store  the 
surplus  rainfall  which  will  supply  the  roots  of  the  growing  products  with 
moisture,  when  the  dry  season  is  on.  Again,  if  the  ground  is  loosened  so  the 
water  can  pass  down  into  sub-reservoirs,  there  will  be  no  standing  water  on 
the  surface  to  damage  the  crops  or  keep  the  farmers  back  with  their  work. 
Such  treatment,  properly  applied,  will  revolutionize  the  agricultural  and  hor- 
ticultural industries  throughottt  the  country. 

"The  government  is  spending  millions  of  money  for  irrigation  purposes  in 
isolated  places,  which,  from  the  nature  of  things  can  only  benefit  a  few  people, 
while  the  blasting  process  will  benefit  all  the  farmers  and  fruit  growers  at  com- 
paratively a  nominal  expense.  By  this  process  most  of  the  worn-out  farms  in 
New  England  and  throughout  the  country  can  be  reclaimed  and  made  to  produce 
food  crops.  All  that  is  necessary  is  for  the  producers  to  grasp  the  idea  and 
Ittm  how  to  handle  explosives." 
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MR.  COBB'S  COTTON,  SUBSOILED 


MR.  COBB'S  COTTON,  NOT  SUBSOILED 

Slatting  SubaoU  of  Cotton  Field  Doubles  Crop 

Walhalla,  S.  C.  August  S,  1911. 

Gentlemen  : — I  wish  to  tell  you  about  my  experience  of  using  Red  Cross  on 
part  of  a  field  of  cotton.  The  size  of  the  plot  was  thirty  feet  by  ninety  feet 
The  soil  of  the  whole  cotton  field  was  given  the  usual  cultivation  before  sowing 
the  seed.  I  am  very  greatly  pleased  to  say  that  the  small  plot  of  blasted  soil 
has  shown  a  better  crop,  in  fact  the  yield  will  be,  in  my  judgment,  between 
800  and  1,000  pounds  per  acre,  or  more  than  twite  as  many  pounds  of  setd  cotton 
as  will  be  picked  from  the  same  size  of  plot  adjoining  the  blasted  plot. 

The  success  of  this  tested  plot  is  so  assured  that  I  am  going  to  use  Red 
Cross  on  thirty  to  sixty  acres  of  land  now  growing  good  crops.  T  feel  that  blast- 
ing the  subsoil  of  these  areas  is  going  to  result  in  greater  crops.  I  figure  that  I 
can  do  this  at  a  cost  of  four  or  five  dollars  an  acre.  ■  In  dry  soil  I  use  a  quarter 
of  a  cartridge  in  holes  placed  fifteen  feet  from  each  other.  This  takes  forty- 
nine  sticks  or  cartridges  to  the  acre,  approximately  twenty-five  pounds.  My 
test  of  blasting  the  cotton  plot  was  the  means  of  showing  me  how  1  can  make 
my  acres  grow  bigger,  better  and  more  valuable  crops  at  small  cost  and  increase 
the  fertility  of  my  farm. 

W.  R.  COBB, 
Steward,  Oconee  County  Poor  Farm. 

Under  date  of  September  14,  1912,  Mr.  Cobb  wrote  that  the  1911  crop  on 
the  aubsoiled  plot  yielded  1,500  lbs.  per  acre,  as  compared  with  800  lbs.  yield 
per  acre  on  the  unsubsoiled  portion,  and  that  the  1912  crop  would  probably  be 
still  better  on  the  subsoiled  plot.  Both  plots  received  the  same  cultivation  and 
the  usual  fertiliiation  with  stable  manure  and  guano. 
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Increased  Wheat  Yield  25  Per  Cent 

Extract  from  letter  of  Mr.  D.  A.  Beamer,  manager,  Missouri  Im- 
migration Association,  Lamar,  Mo.,  dated  August  2,  1911 : 

Tfae  writer,  on  his  own  account,  blasted  about  three  acres  two  years  ago. 
The  present  season  tt  carried  a  crop  of  wheat  which  was  sown  last  fall.  This 
three  acres  was  part  of  a  ten-acre  field,  and  was  decidedly  the  wettest  and 
least  productive  part  prior  to  the  blasting. 

"The  wheat  on  this  blasted  ground  was  treated  exactly  like  the  balance 
of  the  ten  acres  of  which  it  is  a  part,  and  the  wheat  on  the  blasted  portion 
was  at  least  25  per  cent  better  than  the  balance  on  the  ten-acre  plot 

"As  a  resolt  of  my  experience,  1  will  subsoil  ten  acres  of  land  this  fall 
becaose  the  very  first  crop  taken  from  the  above  three  acres  has  shown  a  good 
profit  on  the  cost  of  subsoiling." 


This  cut  shows  a  plot  of  garden  beets,  the  ones  to  the  right  planted 
on  ground  subsoiled  with  Red  Cross  ten  days  after  those  on  the  left 
were  planted  on  ground  not  subsoiled.  Tlie  beets  on  blasted  soil 
matured  very  early  and  brought  75  cents  per  dozen  bunches,  the  others 
were  much  later  and  brought  only  40  cents  per  dozen  bunches.  Farm 
of  H.  B.  Decker,  E.  Stroudsburg.  Pa. 

^  D,„izcdbvGoo^^lc 


A  close  inspection  of  this  field  was  made  during  the  dry  summer 
of  1914,  al  which  time  it  was  found  that  the  ameliorating  effects  on 
the  subsoil  had  continued  their  good  work.  The  old  wet  spots  that 
had  made  the  crops  turn  yellow  or  die,  were  no  longer  to  be  found. 

On  the  hill  soil  that  had  been  easily  eroded  before  the  blasting 
the  washing  had  been  controlled  and,  in  the  face  of  a  low  rainfall,  the 
crop  was  fresh  and  green,  the  ears  well  developed,  and  far  ahead  of 
neighboring  corn  not  so  cultivated. 
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Record  Crop  on  Blasted  Ground 

From  Ohio  State  Journal,  Columbus,  Ohio : 

Among  the  visitors  to  Columbus  yesterday  was  J.  S.  Fowler,  of 
Anderson,  S.  C.  He  is  one  of  the  original  "explosive"  farmers  of  the 
South,  the  new  method  of  farming  which  is  making  the  South  proof 
against  the  drouths  which  have  so  often  blasted  the  hopes  of  its 
farmers. 

He  brought  with  him  pictures  showing  corn  fields  planted  by  the 
Red  Cross  method,  to  prove  that  the  stories  he  told  of  the  com  crops 
were  not  fabrications,  absurd  as  they  might  sound  to  the  ears  of 
farmers  in  what  is  supposed  to  be  one  of  the  great  corn-raising  sections 
of  the  country.  The  land  in  the  western  part  of  South  Carolina  is 
good,  and  Mr,  Fowler  said  that  under  the  old  method  he  had  raised 
Too  bushels  of  corn  to  the  acre  on  his  plantation,  which  consists  of 
2,000  acres,  but  thb  yield  has  more  than  doubled  under  the  new 
method. 

This  year  he  prepared  four  acres  by  blasting.  Half  a  stick  of 
Red  Cross  was  used  to  each  fifteen  feet  square,  the  explosive  being 
placed  in  holes  punched  in  the  ground  and  then  fired.  It  cost  $18  an 
acre  for  the  blasting.  This  stirred  up  the  ground  from  three  to  four 
feet  deep.  It  was  plowed  and  harrowed  in  the  usual  manner  and  the 
com  drilled.  Just  before  he  came  to  Columbus,  the  time  when  the 
pictures  were  taken,  officials  from  the  government  agricultural  experi- 
ment station  visited  the  field  and  estimated  that  the  corn  would  yield 
'260  bushels  to  the  acre.  Mr.  Fowler  says  that  he  does  not  believe 
that  it  will  go  that  high,  but  states  that  he  expects  over  800  bushels 
from  the  four  acres.  Some  of  the  stalks  of  com  have  from  three  to 
five  ears  and  all  are  large.  The  corn  is  about  fifteen  feet  high  and 
very  uniform.  Next  year  he  expects  largely  to  increase  his  blasted 
acreage.  One  blasting  does  for  years,  it  is  said,  and  the  corn  requires 
but  little  rain,  as  what  does  fall  is  held  in  the  ground.  Mr,  Fowler 
says  that  the  cotton  crop  in  the  South  this  year  will  be  a  record- 
breaker,  in  spite  of  the  reports  of  dry  weather.  "We  have  learned 
many  lessons,"  he  said.  "We  are  plowing  deep  for  our  cotton  and 
the  dry  weather  does  not  damage  us  as  it  once  did.  This  year  streams 
arc  dry,  the  cotton  mills  have  closed  because  of  failure  of  water  power, 
but  there  has  not  been  any  damage  done  to  the  crcq>s.  Our  new  meth- 
ods of  farming  have  made  us  practically  independent  of  the  mid-sum- 
mer drouths,  and  the  cotton  speculators  who  are  counting  on  a  short 
crop  because  of  dry  weather  are  going  to  be  badly  stung. 

"Cotton  has  never  looked  better  than  this  year  in  all  the  Southern 
States  in  which  I  have  been,  and  the  weather  has  never  been  so  dry. 
Under  old  methods  of  planting  the  crop  would  have  been  almost  a  total 
failure.  But  now  it  does  not  show  any  damage  at  all.  The  Southern 
farmer  is  taking  up  new  methods,  and  already  he  is  beating  the  big 
yields  once  reported  from  Northern  farms.  This  fall  hundreds  of  old 
farms  will  be  blasted  and  next  year  they  will  raise  immense  crops  of 
com  and  cotton.  It  costs  money,  but  we  are  getting  it  back  and  have 
never  been  so  prosperous." 
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Digest  of  Reported  SubsoiUng  Reiults 

Altlioiigh  subsoiling  with  Red  Cross  explosives  has  been  success- 
fully practiced  in  various  parts  of  the  country,  it  is  difUcult  to  get 
exact  reports  of  many  of  the  tests.  Only  a  few  farmers  keep  accurate 
records  of  their  experiments,  being  satisfied  to  judge  by  general 
results. 

We  here  present  the  gist  of  such  definite  reports  as  we  have  been 
able  to  secure. 

These  are,  however,  sufficiently  numerous  and  varied  as  to  crops 
and  localities  to  demonstrate  the  broad  utility  of  subsoiling  with  Red 
Cross  under  the  conditions  and  with  the  methods  we  advocate. 

Cotton 

After  subsoilinj;  got  V/i 


Blasted  acre  1.735  lbs.  seed  cotton  per  acre;  crop  value  $98.72.  Adjoining 
iinblasCed  acre  1,115  lbs.  seed  cotton;  crop  value  $53.52. 

JOS.  WILLMAN. 

Tallndega,  Ala. 

Subsoiled  acre  1,080  lbs.  seed  cotton;  unaubsoiled  acre  900  lbs.  seed  cotton. 
JOHN  P.  FONTAINE, 
U.  S.  Dept.  of  Agric,  Linden,  Ala. 

Subsoiling  produced  one-third  more  cotton  than  taken  from  adjoining  land. 
The  subsoiled  cotton  yielded  40  per  cent  of  lint,  against  33  per  cent  of  lint  from 
tinsubsoiled  cotton. 

C  OF  GA.  R.  R.  TEST  FARM. 

Dawson,  Ga. 

"The  five-eigbths  acre  plot  tbat  was  blasted  will  make  between  3  and  S  bi.n- 
dred  lbs.  more  of  seed  cotton  than  the  other;  so  you  can  readily  see  tbat  it 
really  doubled  the  yield," 

BEN  S.  MOONEY,  Spl.  Agent, 
Dept  of  Agriculture,  Statesboro,  Ga. 

1911  cotton  crop  5  bales  to  the  acre  on  subsoiled  land. 

F.  V.  MOOSE. 

Gainesville,  Ga. 

Subsoiled  three-6fths  acre  produced  800  lbs.  seed  cotton  against  470  lbs. 
seed  cotton  from  adjoining  unsubsoiled  acre.     The  subsoiled  cotton  sold  for 

'/i<:.  a  lb.  more  than  unsubsoiled  cotton. 

W.  A.  BONDS, 

Ratliff,  Miss. 

Planted  corn  and  cotton  on  subsoiled  land,  and  their  report  was  a  tet  of 
photographs  with  "^ou  will  note  the  great  difference  and  we  will  subsoil  more 
extensively  the  coming  year." 

INT.  HARVESTER  CO.. 

Brookhaven,  Miss. 


DoiLcdbitjOOglC 


Corn 


Before  subsailing  got  22  bushels  of  corn  per  acre.  Since  subsoiliiiK  and 
after  a  severe  hailstorm  struck  the  crop,  got  S2  bushels  of  com  and  line  yield 
of  peas  per  acre. 


The  subsoil  plot  last  year  produced  about  40  bushels  of  corn.  This  year 
it  produced  106  and  a  fraction  Inishels. 

WARNER  SMITH. 

Blue  Ridge,  Ga. 

Subsoiled  acre  produced  87  bushels  of  corn;  unsubsoiled  land  60  bushels. 
This  subsoiled  acre  won  2  prizes  in  the  Corn  Club;  one  on  point  of  yield,  one 
on  point  of  profit 

L.  W.  SMITH. 

Colbert.  Ga, 

On«  hundred  and  fifty  bushels  of  corn  off  subsoiled  prize  acre. 

JAS.  F.  BATTS, 
Oakland  Farm,  Garner,  N.  C. 

oiled  acre.     "Only  made  one-half  as  much 


Land  was  wet  and  spongy,  and  the  crops  were  always  a  failure.    By  subsoil- 
I  4  acres  got  a  corn  crop  in  1912,  besides  increasing  the  value  of  the  land 

0  an  acre. 


Vouched  for  by  Chamber  of 


1  per  acre  subsoiled  ground ;  70  bushels  uiisub- 


One  hundred  and  five  bushels  of  corn  per  acre,  one-half  subsoiled  and  one- 
half  unsubsoiled.  Subsoiled  corn  one-third  better.  Increased  potatoes  one-third. 
Then  put  in  clover  and  alfalfa  and  "have  great  deal  better  stand  where  I  sub- 
soiled.'^ 

T.  F.  KIDD, 

Crockett,  Va. 

Gov.  Brown,  in  an  addre 
that  be  got  106  bushels  of  coi 
been  25  bushels. 
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e  than  twice  aa  much  c 


Before  Bubscnling  got  30  bushels  of  com  per  acre.  After  subsoiling,  without 
fertilizer  of  any  kind,  got  49.40  bushels  of  corn  per  acre.  Vegetable  garden  also 
subsoiled  and  produced  better  crop,  both  quality  and  quantity. 

JOHN  J.  RASKOB. 

Wilmington,  Del. 


Although  the  season  was  good  for  c 
crease  of  "^ot  less  than  20  bushels  of  « 
results  this  year," 


difference  of  23  f^  bushcl-i  per  acre  in  favor  of  the  blasted  plot,  and  the  c 
~n  this  plot  was  worth  at  least  10c.  more  per  bushel." 

GEO.  S.  BLISS. 
Fort  Wayne.  Tnd. 


Subsoiled  3  acres.  Rest  yield  had  not  been  more  than  5  bushels  of  corn  per 
acre.  After  subsoiling  got  30  bushels  of  corn  per  acre.  Cow  peas  on  subsoiled 
land  were  6  inches  taller  and  averaged  Vi  ton  more  per  acre  than  on  unsubsoiled 
Und. 


Shot  subsoil  with  the  main  object  to  correct  drainage.  Had  better  com  on 
thai  reclaimed  land  than  on  the  other  good  land. 

GEO.  SPANGENBERGER. 

Hutchinson,  Kan. 

Blasted  area  produced  24  bushels  good  corn;  unblasted  18  bushels,  one- 
third  small  and  soft.  Subsoiling  made  one-third  more  fodder.  (This  is  equiva- 
lent to  36  bushels  per  a        ' 


"I  have  succeeded  in  increasing  my  c 


There  was  an  increase  of  about  20  per  cent,  in  the  i 
Had  hay  in  the  field  the  first  year,  but  the  first  year's 

"  *'  *"'^'*-  SAMUEL  K.  WENRICK. 

Rohesonia,  1 


Subsoiled  ground  produced  SO  bushels  20  lbs.  good  corn.     Unaubsoiled  26 

bushels.  4  lbs.  corn  not  first  class.    Millet  on  -'•--'-' -< -": * 

better  tfian  on  the  other  ground.    Tomatoes  o 
the  pl»nt ;  unblasted  Und  40  lbs.  to  the  plant. 
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Corn  on  subsoiled  strip  better  in  color,  taller  and  bore  larger  ears  than  s 
rounding  corn. 


Subsoiled  land  planted  to  corn  and  pumpkins,  followed  by  wheat,  clover  and 
timothy.  The  corn  and  pumpkins  were  better  than  the  balance  of  the  field;  and 
the  wheat,  clover  and  timothy  on  the  subsoiled  land  were  far  ahead  of  the 
unsub  soiled. 

JACOB  LORENZ, 
Cumberland,  Ohio. 

Milo  on  subsoiled  ground  much  better  than  < 
exceedingly  good  season  when  the  difference  was 
be  in  unfavorable  seasons. 

J.  E.  MUNDELL, 
Bureau  of  Plant  Industry.  Dept.  of  Agriculture,  Tucumeari,  N.  Mm. 

Oats,  Wheat,  Forage.  Etc. 

Subsoiled  portion  of  field  that  mas  not  as  fertile  as  other  portions  and  was 
wet  and  swampy,  but  the  crops  of  oats  "exceeded  that  of  the  more  fertile  part 
of  the  ffeld." 

J.  R.  SANDERS, 
Campbells ville,  Ky. 

Subsoiled  land  produced  "at  least  twice  the  amount  of  hay"  as  the  part 
unsubsoiled. 

KNOB  APPLE  ORCHARD  CO.,  INC, 

Preston,  Va. 

ind  unproductive  before  blasting,  produced  "fine  yield  of 


B  bushels  of  wheat  per  acre;  since 


Subsoiled  3  acres, 
unsubsoiled  crop  Ayi  l_    _    ..    _   .  . 
land,  S  cuttings  from  unsubsoiled. 


"Subsoiling  has  not  had  a  fair  trial.  At  harvest  time  subsoiled  acre  cut 
twice  as  much  hay  as  land  of  the  same  nature,  with  the  same  preparation. 
The  hay  was  also  cleaner  and  of  better  quality." 

B.  F.  MEEANE, 

Spray,  N.  C. 


Whsre  alfalfa  was  blasted  "there  was  a  much  heavier  crop  and  finer  quality." 
W.  H.  BOWMAN. 

Beatrice,  Neb. 

Forty  to  forty-five  bushels  of  oats  on  subsoiled  area:  20  to  25  bushels  of 
oats  on  unsubsoiled  area.  "The  facts  are.  we  were  unable  to  grow  anything 
in  the  way  of  oats,  or  any  other  thing,  until  you  improved  the  land." 

N    Y.  STATE  FATR  ASS'N. 

Syracuse.  N.  Y. 

Oats  and  pees  gave  splendid  crop,  "and  the  rows  of  fodder  corn,  to  say 
the  least  100  per  eent.  better  than  the  com  planted  the  season  before." 

W.  S.  MYGRANT. 

New  York  City. 
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Garden  Truck,  Etc. 

Wonderful  crop  of  melons  and  cantaloupes  after  blasting.     Fifty  melon 
les  produced  over  250  fine  large  melons. 

W.  W.  STEVENS,  Orchardist. 

May  field,  Ga. 

One-tenth  acre  subsoiled  produced  1,174  2-lb.  cans  of  tomatoes  and  beans; 
0  cans  was  the  best  that  could  be  obtained  on  unsubsoiled. 

W.  M.  BROWN,  Field  Agent, 
Southern  Railway  Co.,  Manassas,  Va. 


Blasted  very  poor  soil.  The  pea.s  were  6  ft  tall  on  ai 
ing  soil,  much  better  than  that  subsoiled,  produced  crop  c 
very  thin  and  yellow  in  leaf. 

E.  V.  HARBECK,  M.  D. 

Weaverville,  N.  C 


Subsoiled  one-quarter  acre  "crab  lot."  Nothing  would  ( 
since  blasting  "I  got  all  the  garden  truck  that  the  family  coul 
about  $100  worth  m  addition.    This  land  is  now  worth  $ 


.  M.  GARRELL, 
Hambleton,  W.  Va. 

of   large  smooth  sweet  potatoes  was  twice  as  much  on  the 
s  on  the  adjoining  land  unsubsoiled." 

OTTO  LOCKE,  Prop.. 
Comal  .Springs  Nursery,  New  Braunfels,  Texas. 

n  weight,  against  6  oz.  for  the 


;  of  the  others,  and 


Subsoiling  for  cantaloupes  tremendous  9 


Subsoiled  plot  60  X  lOO  ft.  After  a  family  of  four  had  all  the  potatoes 
they  wanted  during  the  summer,  T  dug  the  balance  of  the  patch  and  had  18 
bushels  of  good,  big  potatoes.  Two  years  before  subsoiling  he  got  8  bushels 
of  potatoes;  a  year  before  subsoiling  got  4f^  bushels. 

DAVID  J.  FOX. 

Edgemoor,   Del. 


Plot  where  subsoiling  was  done  showed  decided  improvement  in  yield  of 
Irish  potatoes  over  field  not  subsoiled.  Field  now  in  cow  peas;  growth  much 
heavier  where  subsoiling  was  done. 

S.  T.  EASTABROOK  &  SONS. 

Ponchatoula,  La. 

n  subsoiled  land  was  four  times  greater 


Was  very  late  getting  subsoiled  land  planted  to  potatoes,  "but  they  are  in 
fry  way  equal  to  potatoes  planted  3  weeks  earlier  without  blasting." 

JOHN  BJORNE. 

Brule,  Wis. 

Denized  bvCtiOOglC 


Miscdlaneoiu 

Before  subsoiling  "yielded  practically  nothing."  After  subsoiling  5,97 
acres  got  10^72  tons  of  beets,  as  compared  with  11,6^  tons  from  th«  same  size 
plot,  which  strip  "was  of  distinctly  better  quality  and  did  not  need  subsoiling 
to  break  up  the  hardpan." 

GREAT  WESTERN  SUGAR  CO,, 

Sterling,  Colo. 

The  Sugar  Company  is  more  than  delighted  with  this  wonderful  showing, 
and  state  tliCT  expect  to  get  even  better  results  next  year. 

Subsoiled  about  2  acres.  This  corrected  the  drainage  and  "I  made  $250 
worth  of  tobacco  per  acre.  1  followed  this  with  wheat  and  made  35  to  40 
bushels,  and  followed  this  with  clover  and  made  3  tons  per  acre."  The  land 
was  worth  but  $25  an  acre  before  subsoiling. 

F.  A.  TINGLEY. 

WellsviUc,  Va. 

Used  Red  Cross  explosives  for  subsoiling  to  correct  drainage.    Before  shoot- 
ing could  not  be  planted  to  any  crop;  now  any  Montana  crop  will  grow  on  it 
BILLINGS  GREENHOUSE  CO., 

Billings,  Mont. 

}3oi1tng  to  correct  drainage  in  3S-acre  field ; 
ctive  state  and  increased  value  of  the  land. 
W.  J.  SNODDY, 

Billings,  Mont 

Subsoiled  one-half  acre.    "It  made  a  difference  of  at  least  30  per  cent." 
CHARLES  P.  GREENWOOD, 

Coatesville,  Pa. 

The  Use  of  Lime 

In  improving  and  reclaiming  farm  lands  the  use  of  lime  must 
always  be  kept  in  mind,  because  it  plays  such  an  important  part  in  the 
upbuilding  processes. 

In  the  reduction  of  tight,  sticky  clays  to  a  well-granulated  condi- 
tion, the  effect  of  generous  applications  of  lime  are  quite  noticeable,  in 
that  the  fine,  unmanageable  clay  particles  are  drawn  together  into 
crumbs  or  granules. 

Lime  sweetens  the  sour  soils  and  permits  a  better  growth  of  the 
l^uminous  green  manure  crops  so  much  needed  to  supply  humus.  An 
increase  in  humus  means  that  the  soils  can  be  more  easily  drained,  will 
absorb  more  moisture,  and,  best  of  all,  will  produce  more  crop. 

Another  beneficial  effect  from  lime  is  that  it  increases  the  activi- 
ties of  beneficial  bacteria  in  the  soil.  Many  of  the  most  helpful  forms 
will  not  grow  in  a  sour  soil,  and  may  be  replaced  by  harmful  forms. 

Write  to  your  State  experiment  station  for  printed  matter  describ- 
ii^  how  and  when  to  use  the  different  forms  of  lime,  and  begin  at  the 
first  oiqx)rtunily  the  needed  work  of  sweetening  and  otherwise  improv- 
ing the  soil. 
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Experience  in  Terracing 

From  "St,  Louis  Star  Farmer,"  February  23,  1912. 
Editor,  "The  Weekly  Star  Farmer": 

Land  that  was  washed  down  the  hill,  down  the  branch  and  down 
the  river  is  gone,  and  gone  forever.  Wherever  the  top  soil  is  thin  and 
sandy,  a  tight  clay  lying  close  to  the  surface  and  the  country  hilly  or 
rolling,  washing  is  sure  to  follow.  The  precious  and  friendly  raindrops, 
like  fire,  are  a  good  servant,  but  a  bad  master.  If  allowed  to  wash  away 
all  the  top  soil,  with  its  plain  food,  they  become  man's  worst  enemy. 

In  the  four  years  I  have  occupied  my  present  place  I  have  not  suf- 
fered the  loss  of  one  foot  of  top  soil  from  washing,  and  my  land  is  hilly. 
I  solved  the  problem  with  Red  Cross.  At  the  same  time  I  solved  several 
other  vastly  important  problems— the  conservation  of  moisture,  destruc- 
tion of  insects,  and  fine,  porous  pulverizing  of  soil  for  cultivation. 

It  is  terracing  with  Red  Cross  that  we  are  now  considering.  To  do 
this,  make  a  land  level  of  three  pieces  of  scantling  or  any  cheap,  rough, 
straight-edged  stuff ;  one  for  your  bench  to  be  8  to  12  feet  long  and  two 
pieces  of  equal  length  2l>i  to  3j-^  feet  long.  At  a  hardware  store  buy 
a  7S-cent  carpenter's  spirit  level.  Secure  it  on  top  of  bench  in  the  middle 
by  ten-penny  nails  partly  driven.  A  more  simple  and  accurate  device 
could  not  be  imagined;  but  if  you  prefer,  buy  a  land  level  for  $10  or 
$15,  Two  men  can  level  fifty  or  more  acres  a  day.  One  takes  the  level 
and  one  follows  with  a  hoe,  chopping  out  a  hoeful  of  dirt  at  each  end, 
thus  indicating  your  terraces.  Or  a  man  may  follow  with  turn  plow 
or  twister,  discarding  hoc.  Throw  several  deep  furrows  up  for  ter- 
race. Now,  with  a  number  of  Ij^-inch  iron  drills  follow  the  last  fur-  ' 
row  and  drill  holes  24  to  34  inches  deep,  every  10  to  14  feet.  Insert  a 
half  stick  of  Red  Cross,  equipped  with  cap  and  fuse.  Tamp  well  with 
an  old  broom  handle  or  other  wood  tamp,  light  at  first  and  gradually 
harder  and  harder  till  hole  is  filled.  Use  clay  for  tamping.  Split  end 
of  fuse  to  effect  a  powderpan ;  turn  back  and  light  a  row  at  a  time  with 
a  torch  or  matches.  Use  your  best  judgment  in  spacing  terraces,  accord- 
ing to  steepness  of  your  grade.  Much  land  may  be  saved  for  cultivation 
by  blasting  close  terraces  alone,  and  only  throwing  every  third  or  fourth 
one  up  with  plow.  It  is  marvelous  how  this  will  hold  hilly  land  together. 
Save  your  fresh  land  and  reclaim  that  which  has  begun  to  wash.  Be- 
sides being  the  best  means  for  terracing,  you  will  literally  irrigate  your 
farm  with  these  storehouses  of  moisture  and  will  be  astonished  beyond 
measure  at  the  ease  of  cultivation  and  crop  returns. 

I  travel  all  over  the  Southern  states  from  time  to  time,  meeting 
nurserymen  and  orchardists,  I  have  never  yet  seen  a  man  who  had 
used  Red  Cross  explosives  for  stump  blowing,  tree  setting,  subsoiling 
or  ditching  who  was  disappointed  with  results.  For  my  part,  I  use  it 
for  all  these  purposes  on  my  place.    It  has  more  than  proven  its  worth. 

ARTHUR  E.  COLE.    . 
High  Point  Farm  and  Nursery,  DeKalb  Co.,  G«. 
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Blasting  in  the  Orchard 

A  ProTSD  Propostian 

In  1910  the  Du  Pont  Powder  Company  began  to  promote  the  use 
of  explosives  in  planting  new  orchards  and  rejuvenating  old  ones. 
The  idea  was  not  original  with  us. 

Nearly  a  quarter  century  ago,  near  La  Mesa,  Cal.,  ground  was 
blasted  for  tree  planting,  because  the  orchardist  found  the  work  of 
planting  with  the  spade  in  his  resistant  soil  too  diflficulL  His  experi- 
ment was  a  success.  The  trees  lived,  thrived  and  bore  exceptional 
apple  yields  for  many  years. 

Other  orchardists  and  farmers  in  other  sections  of  the  country  also 
thought  of  the  same  scheme  for  preparing  a  home  for  the  tree  roots. 
.  We  have  records  of  such  plantings,  eleven,  sixteen  and  twenty*  years 
ago,  before  the  idea  really  began  to  spread. 

After  we  began  to  advertise  it  extensively  and  sent  out  demon- 
strators throughout  the  country,  many  farmers  and  orchardists  tried 
the  new  plan  on  a  small  scale.  Now,  because  of  the  universal  success 
of  correct  blasting  for  orchard  planting,  the  majority  of  fruit  trees  are 
being  planted  in  blasted  ground. 

There  remains  but  three  classes  of  fruit  growers  who  still  stick  to 
the  old  methods ; 

1.  Those  whom  we  have  not  yet  reached  through  our  promo- 
tion efforts. 

2.  Those  who  have  tried  planting  trees  in  blasted  soil  without 
knowing  how  to  do  it  and  hence  failed  to  get  satisfactory  results, 
and 

3.  The  class  of  farmers,  orchardists  and  horticulturists  who 
decry  anything  that  is  new,  or  which  is  being  promoted  by  a  busi- 


Millions  of  fruit,  nut  and  shade  trees  have  been  planted  in  blasted 
ground,  long  enough  to  prove  the  great  advantages  of  the  method. 
America's  leading  orchardists  and  nurserymen  now  plant  exclusively 
in  blasted  ground. 

No  one  can  afford  to  plant  trees  by  any  other  method  except  in  soil 
that  is  loose  and  sandy  to  a  depth  of  five  or  six  feet.  In  such  soil  blast- 
ing is  not  advantageous  except  for  the  elimination  of  fungus  and 
nematoid  troubles. 
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What  Blasting  in  Orchards  Accomplishes 

1.  It  mellows  the  ground  to  a  depth  of  five  or  six  feet  and  through- 
out a  circular  area  ten  to  twenty  feel  in  diameter,  making  it  easy  to 
dig  the  hole  and  plant  the  tree  correctly. 

2.  It  creates  a  porous,  water-absorbing  condition  in  the  subsoil  that 
makes  the  tree  drouth-proof,  stopping  the  big,  first  year  loss. 

3.  It  makes  root  growth  easy  and  makes  tons  per  acre  of  new 
plant  food  available,  hence  speeds  up  the  growth  of  the  tree  and  makes 
it  fruit  one  to  two  years  earlier. 

4.  It  creates  drainage  and  prevents  stagnation  of  water  on  surface. 

5.  In  old  orchards  that  were  planted  by  the  old  methods  and  have 
ceased  to  bear  well,  it  is  of  great  value  in  rejuvenating  the  old  trees, 
causing  them  to  yield  heavily. 

6.  It  destroys  fungus,  nematode,  and  other  orchard  soil  diseases, 
hence  makes  it  possible  to  plant  new  orchards  where  old  ones  have 
been  removed  without  waiting  several  years  to  rest  the  land  and  get  rid 
of  the  diseases. 

7.  At  a  cost  little  or  no  more  than  of  old-style  planting,  it  causes 
at  least  a  year's  earlier  return  on  the  investment  in  new  orchards,  and 
greatly  increased  returns  thereafter  as  compared  with  spade-set 
orchards. 
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Planting  a  Tree  for  Keeps 

in  studying  comparative  costs  of  planting  fruit  trees,  the  iiwcsli- 
gator  is  confronted  with  widely  varying  figures  and  methods. 

There  seems  to  be  no  machine  for  planting  fruit  trees  such  as  a 
com  drill,  but  the  method  of  some  planters  approximates  the  work  of 
a  machine  in  speed,  if  not  in  efficiency. 

They  lay  off  the  site  of  the  proposed  orchard  in  20-ft.  to  40-ft. 
checks,  depending  on  the  kind  of  trees  to  be  planted.  Cross  furrows 
are  plowed  through  the  field,  marking  it  off  in  squares. 

One  man  drives  along  a  furrow  with  a  wagon-load  of  trees, 
another  lays  a  tree  near  each  of  the  furrow  intersections,  and  a  third 
stands  the  tree  in  the  intersections,  kicks  some  soil  over  the  roots, 
tramps  it  down,  and  moves  on  to  the  next  intersection.  This  method 
expresses  a  touching  confidence  in  Nature,  but  results  indicate  such 
confidence  is  misplaced. 

A  tree  that  survives  such  treatment  must  have  as  many  lives  as  the 
proverbial  cat,  and  if  it  lives,  how  many  years  must  elapse  before  it 
bears  any  fruit?  Wiiat  grade  of  fruit  can  be  expected  from  a  tree  aged 
and  bent  with  the  fight  for  existence  before  it  saves  strength  enough 
to  bear  at  all  ? 

Going  to  the  other  extreme  we  find  a  horticulturist  advising:  "For- 
get you  are  about  to  plant  a  tree  and  imagine  you  are  going  to  bury 
a  horse  and  dig  a  hole  accordingly.  Remember  you  can  only  plant  it 
once,  and  its  health  and  growth,  the  age  at  which  it  begins  to  bear,  and 
the  quantity  and  quality  of  fruit  borne,  depend  chiefly  on  the  care  and 
thoroughness  used  in  planting  it." 

Up  to  a  few  years  ago,  the  method  followed  by  most  good  or- 
diardists  was  to  dig  a  hole  seldom  as  much  as  2  feet  in  diameter  and 
18  inches  deep,  then  plant  the  tree  in  top  soil  or  a  mixture  of  top  soil  and 
subsoil.  Under  this  system  the  loss  the  first  year  ran  from  25  per  cent, 
to  50  per  cent.,  depending  on  soil  and  weather  conditions. 

Then  tree  planting  with  explosives  was  taken  up  by  a  few  orchard- 
ists  who  realized  the  shortcomings  of  the  ordinary  methods,  and  the 
necessity  of  cutting  down  first  year  losses,  and  speeding  fruition. 

The  first  objections  to  the  new  method  were  largely  financial.  The 
cost  of  explosives,  blasting  cap,  fuse  and  labor  ran  from  8c.  to  15c.  per 
hole,  whereas  trees  could  be  planted  with  a  spade  for  3c.  to  5c,  per 
hole.  The  trouble  with  this  comparison  is  that  the  work  performed  is 
not  the  same,  hence  costs  sliould  not  be  compared. 

The  question  involved  is,  how  soon  does  the  planter  want  a  return 
from  his  investment  and  how  large  a  return  ?  The  only  way  to  com- 
pare costs  is  to  consider  the  profit  sought  and  which  is  the  cheaper  way 
lo  get  it. 

In  tlie  first  place,  the  purpose  of  blasting  is  not  to  supplant  the 
spade.  It  is  possible  to  dig  the  hole  with  explosives,  just  as  a  hole 
may  be  excavated  for  a  fence  post.  But  the  real  object  of  blasting  is  to 
mellow  the  subsoil  and  make  root  growth  and  spade  dicing  easy. 

The  places  to  set  the  trees  or  other  plants  being  selected  and 
marked  by  a  stake,  or  better,  if  the  field  is  large,  by  furrows  plowed  to 
indicate  the  exact  lines  for  the  trees,  and  crossed  at  the  proper  interval 
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hy  other  furrows  to  indicate  the  spacing  in  the  rows.  Sometimes  a 
hesvy  cord  or  light  wire  stretched  across  the  Eetd  will  materially  assist 
in  laying  out  the  orchard. 

Blasting  for  tree  planting  is  best  done  in  the  fall  because  it  is 
easier  to  catch  the  subsoil  in  a  dry  condition,  but  blasting  in  the  spring 
for  spring  planting,  although  the  subsoil  is  apt  to  be  wet  or  damp,  is 
nevertheless  much  better  than  planting  in  dug  holes.  It  should  be  done 
as  many  days  ahead  of  planting  as  possible,  to  get  the  effect  of  air  and 
sunli^t  in  the  hole. 

The  exact  nature  and  depth  of  the  subsoil  should  be  known  in  order 
that  the  explosive  may  be  used  to  the  very  best  advantage.  The  only 
way  to  know  this  is  to  go  down  and  see.  Do  not  stop  at  the  surface 
but  go  down  four  or  more  feet.  Using  a  good  soil  auger  is  the  best 
and  easiest  way  to  test  out  a  subsoil,  but  if  one  cannot  be  had,  dig  a  hole. 
Another  way-  isto  blast  out  a  test  hole  and  examine  each  layer  of  the 
soil.  This  is  not  so  good  as  the  other  methods  as  the  blast  so  disturbs 
the  subsoil  that  it  is  hard  to  tell  just  what  the  original  condition  was. 

There  are  many  different  stratifications  of  the  subsoil,  but  those 
illustrated  by  the  drawings  are  the  most  common.  If  the  arrangement 
of  the  soil  is  like  that  in  illustration  "A,"  place  the  explosive  well  down 
into  the  clay  and  destroy  any  shallow  plow  sole  with  a  good  plow.  The 
best  depth  for  blasting  in  such  soil  is  usually  from  thirty  to  thirty-six 
inches. 


DIFFERENT  TYPES  OF  HAR11P.\N  ENCOUNTERtl)  IN  TUF.  ORCUARH 

In  soils  like  the  one  represented  in  "B,"  place  the  cliarge  toward 
the  bottom  of  the  hardpan  so  that  the  entire  stratum  may  be  pulverized, 
but  do  not  go  below  the  bottom  of  it,  as  the  force  of  the  blast  will  tend 
to  raise  the  hardpan  in  chunks  rather  than  shatter  it.  The  depth  is 
governed  absolutely  by  the  depth  of  the  hardpan. 

Illustration  "C,"  shows  one  of  the  most  common  subsoil  troubles. 
This  type  of  hardpan  or  tight  clay  is  usually  too  deep  to  blast  through 
and  relief  is  obtained  by  pulverizing  several  feet  of  the  top,  which  if 
well  done  will  be  found  to  be  sufficient  to  store  moisture  and  furnish 
room  for  an  ample  root  development.  For  such  a  condition  the  blast 
should  be  made  not  less  than  three  feet  deep. 

Occasionally  a  soil  is  found  like  that  shown  in  "D,"  and  will 
usually  be  found  to  require  deeper  blasting.    The  explosive  should  be 
placed  well  down  in  the  hardpan — the  deeper  the  better. 
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When  very  deep  loading  is  practiced  it  is  best  to  increase  the 
amount  of  the  charge,  sometimes  as  much  as  double  the  amount 
normally  used. 

A  number  of  different  methods  have  been  devised  for  making  the 
bore  holes  for  loading,  but  so  far  no  other  tool  has  given  such  good 
results  as  a  heavy  subsoil  punch.    This  tool  is  made  of  1^-inch  steel 


;    THE    HOLES 


and  should  be  not  less  than  three  feet  long.  Smaller  drills  will  not  be 
satisfactory,  as  the  explosive  cartridge  is  itself  lH  inches  in  diameter 
and  when  primed  with  cap  and  fuse  is  difficult  to  load  into  a  smaller 
hole.  The  punch  is  driven  to  the  desired  depth,  with  a  stedge,  and 
loosened  by  pounding  on  the  sides,  after  which  it  can  easily  be 
withdrawn. 

A  soil  auger  is  quite  satisfactory  for 
making  a  small  number  of  holes,  but  is  too 
slow  and  expensive  if  there  is  much  work 
to  be  done.  However,  for  holes  deeper 
than  three  feet,  one  can  be  used  very  satis- 
torily  to  deepen  the  drilled  holes.  In  some 
cases  holes  can  be  made  with  a  lieavy 
crowbar.  Some  soils  are  so  hard,  being' 
in  reality  soft  rock,  that  a  rock  drill  is 
required  to  make  the  holes. 

The  charge  is  prepared  by  cutting  off 

Punching  ihe  Hole  a  picce  of  fusc  as  loHg  as  the  hole  is  deep, 

and  crimping  a  cap  on  one  end  by  means 

of  a  cap  crimper.    The  cap  with  the  fuse  attached  is  inserted  into  the 

explosive  used,  and  securely  tied. 

Start  the  charge  into  the  bore  hole  and  press  it  gently  to  the  bottom 
with  a  wooden  tamping  stick.  Pour  in  four  or  five  inches  of  loose  dirt 
and  tamp  it  gently,  then  pour  in  more  dirt,  preferably  slightly  moist  as 


Loose  Tamping  Over  Cbarg* 
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it  packs  better,  and  tamp  firmly.  When 
the  explosive  is  covered  with  several  inches 
of  lifhtly  packed  soil  the  rest  of  the  tamp- 
ing should  be  made  as  hard  and  tight  as  is 
possible,  using  the  stick  in  one  hand.  The 
hole  should  be  tamped  full. 

The  next  operation  is  to  light  the  fuse 

and  retire  to  a  sufficient  distance  to  avoid 

any  loose  material  that  may  be  thrown  out. 

If  the  loading  is  properly  done  and  at  a 

Top  o*  Hole  T.iT,p«i  Tiibt       sufficient  depth  there  is  usually  only  a  thud 

and  a  cracking  at  the  surface  and  no  soil  is  thrown  into  the  air. 

If  the  holes  are  blasted  in  advance  of  the  time  of  setting  the  trees 
they  are  left  without  further  attention  until' planting  time,  unless  it  is 
desirable  to  add  some  manure  or  fertilizer  to  be  diffused  through  the 
soil.  This  is  a  good  practice,  especially  on  poor  soil.  If  the  soil  is  sour, 
sticky  clay,  a  few  pounds  of  lime  scattered  in  the  hole  will  materially 
assist  in  flocculating  the  clay  and  keeping  it  permanently  granulated  and 
sweet. 


When  the  trees  are  to  be  planted  shovel  out  the  hole  and  locate  the 
cavity  that  is  usually  sprung  at  the  bottom  of  the  hole.  Fill  this  with 
tamped  soil  to  firm  the  base  to  prevent  subsequent  settling  of  the  tree; 
fill  the  hole  to  the  level  it  is  desired  to  set  the  tree,  being  careful  to  keep 
the  soil  well  tamped.  Set  the  tree  with  the  roots  in  as  near  their  original 
position  as  possible  and  pack  them  with  the  top  soil  that  has  been 
shoveled  out  of  the  hole. 

When  no  attention  is  paid  to  settling  or  firming  the  soil  in  the  bot- 
tom of  the  hole,  trouble  often  results  from  the  tree  settling  too  deep 
after  the  first  heavy  rains,  but  this  trouble  has  never  been  observed 
when  the  holes  were  properly  examined  and  the  described  precautions 
observed  in  setting  the  tree. 

Just  before  packing  the  soil  around  the  trees  be  sure  that  they  are 
in  line  with  the  rest  of  the  row. 

When  trees  are  set  as  much  as  thirty  or  more  feet  apart  it  is 
an  excellent  practice  to  place  blasts  midway  between  the  rows  after  the 
trees  have  been  growing  several  years.  These  will  open  up  the  subsoil 
between  the  trees  that  was  but  slightly  disturbed  by  the  or^nal  blasts 
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and  will  induce  more  vigorous  root  growth,  and  consequently  better 
trees  will  be  the  result. 

It  should  be  remembered  that  this  method  of  resetting  applies  not 
only  to  orchard  trees  such  as  the  apple  and  peach,  but  to  nut  trees, 
shade  trees,  berries,  vines,  roses  and  all  classes  of  ornamental  and  com- 
mercial trees  and  shrubs,  and  is  proving  a  money  saver  as  well  as  a 
money  maker. 


i  MUCH  OF  THE  HOLE  AS  POSSIBLF,  SHOULD  HE  FILLED  WITH  RICH  TOP 
SOIL.  PACK  THIS  ENOUGH  TO  PREVENT  SETTLING  AND  SET  THE  ROOTS 
LIKE  THEY  WERE  IN  THE  NURSERY 
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The  Verdict  of  Practical  Elxperts 

The  true  test  of  the  value  of  any  agricultural  or  horticultural 
theory  is  in  commercial  rather  than  experimental  trials.  The  commer- 
dal  M'chardist  or  nurseryman  adopts  a  new  method  not  out  of  scientific 
interest,  but  because  it  pays. 

Many  theories  seemingly  proved  sound  in  experiment  station  tests 
fail  to  stand  up  under  the  varying  conditions  of  actual  farming  or 
orcharding.  And  likewise  technical  instructors  and  scientific  investi- 
gators sometimes  fail  to  recognize  the  merit  of  a  new  method  until 
long  after  it  has  been  adopted  with  success  by  the  men  who  really  lead 
in  the  industry  or  art. 

Thus,  there  are  still  some  pomologists  and  soil  physicists  who  are 
either  skeptical  as  to  the  value  of  blasting  orchard  land,  or  actually  deny 
its  value.  We  do  not  question  thc.sincerity  of  these  gentlemen.  Instead, 
we  respectfully  direct  their  attention  to  the  overwhelming  evidence  of 
those  who  have  to  know  as  printed  in  this  booklet. 

To  obtain  incontrovertible  proof  that  would  turn  opponents  to 
advocates,  we  wrote  America's  leading  commercial  orchardists  and 
nurserymen,  asking  them  to  answer  the  following  questions; 

1.  For  now  long  and  to  what  extent  have  you  been  engaged  in 
fruit  culture? 

(The  idea  of  this  question  is  to  show  what  weight  may  be 
attached  to  your  opinion.) 

2.  In  what  year  did  you  first  use  explosives  in  tree  planting? 

3.  What  effect  do  you  observe  on  the  percentage  of  first  year 
losses  of  trees  set  with  Red  Cross  as  compared  with  those  set  in  dug 
holes? 

4.  What  difference  in  growth  have  you  noted  as  between  trees 
set  in  blasted  and  in  spade-dug;,'jioles  ? 

5.  What  differences  in  the  general  health  of  the  tree? 

6.  What  differences  in  the  time'  of  maturity  and  fruition  ? 

7.  What  difference  in  the  quantity  and  quality  of  fruit? 

8.  From  a  financial  point  of  view,  what  are  the  advantages  of 
blasting? 

9.  What  effect  has  the  use  of  explosives  in  tree  planting  on  the 
conservation  of  moisture  in  the  subsoil  and  in  resistance  to  drouth  ? 

Have  we  permission  to  publish  your  replies? 
We  suggest  that  you  write  your  replies  on  your  regular  busi- 
ness letterhead  so  we  may  make  a  facsimile  reproduction  of  same 
in  a  neat  Jwoklet.    It  will  not  be  necessary  to  repeat  the  questions 
in  your  letter,  but  simply  give  the  numbers  and  your  replies,  as  we 
wiU  repeat  in  the  booklet  the  list  of  questions  asked. 
Their  answers  on  their  own  letterheads  were  photographed  and  are 
reproduced  in  this  booklet.    Read  every  one.    If  you  are.at  all  interested 
in  fruit  culture,  you  will  be  as  enthusiastic  about  orchard  blasting  as 
we  are. 
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Rose  GyffFVuitJFan^  inc. 


APPL.ES   AND    BERRIES 


Mr.  C«oi|*  rrank  Lord, 
r/0  DuPant  Po*l«i  Co.. 
■llalDgtoD.  Dtl. 

Hvtt  Vr.  lioitl: 


1.     T  bftT*  ^Mn  In  th*  fiult  oultur*  twanty  en*  vvaxB. 

3.  W*  uMd  ityimlts  flr*t  In  1699 

S>    n*  p«io«nt>g*  of  lo**  of  Xittt  plMitid  aitb  drnultt 
!•  gnat  il*Kl  !•■■•      I  nould  iky  400^  !■■■■ 

4.  Ti*»  plftnt*d  vltb  dycutt*  obtain  •  gnatb  Of  1/3 
to  1/3  Bon  oa  an  nvtrtic*. 

B.     Tb*  bsaltb  of  tb«  tTM  !■  quit*  p«ia*ptlv«.  Pollag* 
bBlng  ptttai  ajid  miob  largvr. 

B.    Tba  aiffanno*  In  tb*  fnilttng  p*il«d  1*  piaotlo*!!; 

T.    Tb*  quality  of  tb*  fruit  x*^  to  b*  b*tt*i  and  tb* 

e.     PcoB  tb*  finanolal  ■ 

tbi  valu*  anl  dlffsnn**  botsi.  , 

•xespt  te  aay  tfiat  it  l*  a  rary  Taluabl*  piopoiltlon 

rot  tblnk  of  MttlnB  out  ti*<*  vltbout  dynaalt*  If  li  oa*i  ■• 

tSO.OO  par  aor*  *itTa. 

ft.  Tta*  aonaanratlon  of  Bslitur*  In  tb*  aoll  and  mbaoll 
by  ualnc  dynulta  1*  T«ly  paroaptlbia.  It  latalna  tba  >al*tun 
■u*t  lone*!  and  bolda  tb*  mpaifluou*  aolatura  fna  tb*  bard  pu) 
uDd*i  tb*  aubaoll  and  pi*T*nt*  a  dlaaaaa  Mu**d  froa  too  auob 
■atar  abtob  la  rarp  aoaa«i(  la  vat  aoll,  and  abat  la  taiaad  nt 
f**t. 

Tou  bava  our  p*i«ia»ion  t6  publlab  an*  or  all  of  tb*** 
i*port*,  anl  taka  pl*aaur*  In  tl>ln>  tb*a  to  you  frea  tb*  faot 
tbat  you  ai*  doing  a  *>l^abl*  aork  In  having  paopla  ua*  dynaalt* 
10  orobard*  and  work  along  tb*  Una  of  lapiotvd  agrloultun. 

nth  b«*t  •l*bsi,    Lreaaln, 

Tour*  Tsry  Jtiulfi 

ROBE  ClItT  rmiT  MIW,   IK. 


WfetfrM,^^       C*-^*-rJ 
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HALE  GEORGIA  ORCHAKD  CO.  BLOCK  OF  THREE- YEAR-OLD  PEACHES. 
SEVEN  ROWS  AT  LEFT  NOT  BLASTED.  REST  OF  ORCHARD,  BEGIH- 
NING  AT  RIGHT,  BLASTED  AKD  SHOWS  50%  MORE  FRUIT  AND 
GROWTH 


HALE    GEORGIA    ORCHARD    CO.      FOUR- YEAR-OLD    ELBERTA    PEACHES. 
ROW  AT  EIGHT  BLASTED.     GROWTH   FULLY   S0%  MORE  THAS  THE 

UNBLASTED  ROWS 
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wat.te  Objohoia  Orchard  Oo. 


Port  Vali-kv.  Oa. 


Svpiring  to  TOUT  l«tt*T  of  Inqulir  9t  lUj  aeth  mm 
T*SKid  to  tb*  uia  of  dfiuuiita  for  tra*  plamtlng,   I'tak*  plaiiBUT* 
In  offarlng  tba  folIoalDg  obHrTtttlDni  hAi  on  tb*  poaoti  lind* 
of  Oao«cl»i 

I  baY*  bosb  In  tha  Aioliaid  buatnoaa  ft^r  SB  jtmxt  ani 
first  u>od  djluwtt*  for  tr«a  planting  on  ma  tvarlaantal  aoala 
In  1909.     During  tb«  follonlng  yau,   I  blftatad  4000  bolaa  on 
*  MBBarolal  weSlu  mad  ooapkrod  tba  rsaUlt*  aa  bafora  altb  traaa 
In  unblaatil  or  apada  tag  bolai.     Tba  laaulti  vara  tbat  tbara 
«••  a  loa*  of  only  9p  of  traoi  aat  In  blaatad  holai  and  a  losa 
of  SO^  of  tba  traaa  aat  In  apada  dug  bcilai.     Blnoa  tb«i  on  tbla 
orebazl,  ■•  aaka  a  praotloa  of  aattlng  our  young  tioaa  onlr  U 
drnaaltad  bolaa. 

-jt^lda  frca  tba  banatit*  In  daoraailng  tba  doatb  rat* 
4*-f«iai^  traaa,  blMtlog  baa  raaUltad  In  Issraaalnc  tba  grovtb 
of  tbs  young  tleai  ai  miob  as  40  to  60^  a*  ooaparod  altb  traaa 
*st  br  the  ordlDKiy  netboda.  Tba  vigor  of  tba  traaa  aat  In 
tbla  aannaT  ho.*  basn  Tacy  narkad  and  tha -quantity  of  tba  fruit 
produoad  baa  boon  Inoraaiad  vary  raaarkably  and  va  ara  tbla 
yaar  Baking  a  oaraful  ttudy  of  tbo  oonpa^tlTO  ylalda. 

rrop  tba  f  Inanolal  standpoint,  tba  uaa  of  dycaalta 
ba*  baan  Tory  profltabla  to  u*.     Uuob  of  tbla  *oA  baa  baan 

.  _.  —  ..._. ^  ^jj,  aaaaona  but  tba  traaa  plantad  o- 

Bd  tbalE  oOlor  — "  — ■" — *  '- 

...*  vary  Axiftat  nontba  a 
r  tba  ailbaoll  abatterlng  aaa 
of  aubaoll  BOlatura  ao  tbat  It  aould  tide  tbo  traaa  o*ar  tba 
aaaaona  of  dafloiant  rain  fall. 

It  aaa  on  blaatsd  soil  tbat  va  perfaotad  tba  f«BOus 
Bila  peaobaa. 

One  Uook  of  traaa  >blob  van  baadng  poorly  on  aooou 
of  naaatalda  aas  tborougUy  blaatad  wltb  tbd  raault  tbat  tbsy 
pvt  OD  •  Tory  Tlgoroua  groirtb  alnoaf  l^edlataly  and  tba 
following  saaaon  bore  a  aatlsfaatory  and  profltabla  orop. 


a  of  young  trass  f roa  aisaasa  vbon  tbo 

._.    __g  Bltb  a  Bpads  but  atsn  tbaaa  hclaa 

•  blaatsd,   tba  young  traaa  groa  aa  vail  as  on  vlrgls  aoll 


Tory  truly  youra. 


I  atOMtA  ORCHUtO  OO. 


'      BUPKtmTEVCtn. 

9 
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HALE  GEORGIA  ORCHARD  CO.     ONE-YEAR-OLD  PEACH  SET  IN  BLASTED 
GROUND,     ALL  GROWTH  ABOVE  THUMB  OF  STOOPING  MAN   MADE 

IN  ONE  SEASON 
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^  M  Pont  PoMev  00,  i 


AaonTlns  rouTB  of  Jona  eth. 

Our  oioIiKras  oontaln  alavan  tbouttnl  {llMOl  >  Kalffex  P«ar> 

•aa  Stonui  nlns  sap  Upla  treai ,  planted  wltb  tbs  lua  qfl  drnmlte 
In  tba  atiFlnc  of  191S,  rcur  tmnlrsd  («aa}i  Islffer  Peaf  mid  Btarmali 
VlDs  S»Vti  plontsd  Tl-Uiout  d/narlta  at  tne  BBiie  tli»>  all  tlio  naaa 
lot  of  Duaeir  Btook  ml  uMer  thi  Bane  oondltlonB  of  soil  anl  oil— 
asto.  T>te  dlffarenae  In  the  too  lota  cr  trsea  In  no  Eiamed  that 
«T  jreenltiom  oan  toll  to  the  Terr  io»  ■  aSe're  the  aynaioJta  otowad. 

lo  oan  (ITO  TOu  BOmo  WioloirBlil  Ul'JBtrBtlona  thBt  ire  think 
■ould  ba  Bbout  BB  Btronc  on  axeuuant  bb  tou  ooula  loaalblr  (at  aqr- 
Aars  Bsd  If  rou  alll  lat  tbo  nltar  Knov  just  eiaotlr  tiov  luUT 
am  ibat  rou  would  like  to  fiavoi  I  will  andsBTOr  to  arranis  to  foii. 
nlA  tbn  to  TOO*  fhe  noit  tins  I  Tlalt  tbo  orobarila  atiieb  *■ 
loaated  at  naxlotteevllla ,  Vliglnla,  and  I  expect  to  make  ag  next 
trlv  to  tbat  TOlni  about  tbe  nrtit  weak  In  Julr.  fa  also  bave 
nlns  UumBand  IBOOO}  old  Tlrclnla  Sine  Sap  treaa  Ranted  In  tha 
iDTlnc  Df  iei4  on  Khlon  m  uaed  dnuBlta  In  areir  Uiatanaa, 
BatBrrlne  to  youf  Hat  of  luaEtlooa: 

!•  Ibont  tsontr  flva  yaaia  aa  a  praotloal  fralt  emar  oij  tbe  saatem 
■box*  Of  kurlandi  duflnc  anlob  tins  I  bal  eatlf*  obatte  of  a  btat- 
Inf  OTObazd  of  about  flTB  tboueand  treaa. 

S*  niTlnc  tly  aPTlns  of  ISIS. 

I.  Out  Of  alaTen  tbouaana  (llooo)i  treaa  planted  altb  dynaDlte>  I 
loat  duzlnc  tbe  flrat  re«r,t*entr  threei  out  of  four  bondrad  (MO] 
plantad  uxdar  aiaotlr  tba  Aacs  condltlona  of  aoU  and  ollnata 
and  dljreatlr  aXang  alda  tbe  treea  ^are  drnaolte  vaa  uaed  tba  loas 
■aa  one  BonOMd  and  thlrtr  (Ho). 

*•  DruaJ.ted  treaa  Bade  an  aTorata  fiovUi  of  OTei  four  feet>  Uia 
TlJ^taaaaon  and  In  nur  Inatanoea  as  mah  aa  aatan  toot.  HMl 
■  ast  without  (timanilto  did  not  BTarVfo  oTor  b1»  Inobea  iiowtji. 

B<  Jair  little  apparent  differenoe  in  canaral  baaltli  of  the  tMeki 
•«  -botb  lota  aro  entlrslr  tn*  fi«m  diaaaee  of  eraxr  kind. 

•  •  OMhud  not  plantpd  lolic  ewufb  to  uner. 

T<  OidiaTd  not  plants  lonf  aoon^  to  tiwwari 

S.  Orohaid  not  plantad  loi«  enomn  to  ananr  tnllr,  bnl  hara  araB 
naaon  to  bailors  tbat  tha  tiaaB  itiaTa  drnaBlts  *ae  naad  kill  ooaa 
Into  bearlnc  froa  one  to  tao  rstn  earliav  than  tboaa  tten  It  ma 
not  naadi  sblA  would  aaanthe  nknat  piios  of  the  flrat  tin,oio|w 
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_  _  •  4rimtta  » 

i  ihB'oonMtritionT^'l^" "' ^--^—  .— 

tlw  faot  that  ttia  roots  of  ths  tTe«a  Inataod  of  runnlnc  alonf 
tns  nxttBB  of  Uia  ramafl  atnok  atfalclit  ilown  ami  Plaraed  the  nola- 
tnra     strata  baloa  tUFIoll  tnit  at^grratst  thOHfl  Khere  driutolta' 
vu  usd  ahOT  llttla  U  U7  effect^F<BS'or«  4r<Ritli:  of  the  peat  alx 
vesta  J  and  bare  dan  tloBe]'  rollaca.  BhOHlnc  aboul  tm  teat  (roatti 
tbla  BSaaon,  Alia  theas  IdahtM  wltlitut  dtraaiiilte  bara  a  muob  mors 
llfhtai  oolo*  folia(«  aM  iia*a  not  cToan  bdts  tBan  taentr  fiva  par 
«aiit  i^  nuA  aa  tlia  otbara* 

Tmi  hara  fall  tamilailoD  to  nblltlh  anr  of  Uia  abova  Infox- 
aatlan  Alan  mmt  b«  of  lntei«at  to  ytia  and  If  at  nor  tlna  aw  of 
YOST  nspeaantatlTaa  ri>oald  happaa  to  t>a  Jn  OiarlottaaTllla  >  VlTilIll 
T  (lad  to  bava  blu  Tlalt 


AM  M  sOl  bo  KlM 


ba  of  aiT  fnrtlwr  a«iTloe  to  jroui  let  na  Knmr 


BallaaoM  OroliardB ,  I 
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Kr.  (MoEga  PxAnk  LoM, 

tllalneton,  Dll.  jan,  8,  l»U 

V*  ton  jouT  ••tMBsd  fkTer  of  th«  SBth  ult .  »ol  In  nply 

win  ur  tbat  w*  oannot  anrnz  thi  ll*t  ot  quaatlooi,  for  tlii  nuM 
that  w  bars  alsmfi  umI  drnulti  In  pUatli^  »aas  ti«*«,  anapt  > 
<•■  traa*  tbat  ws  plantad  aaTaial  jai-ra  a^o.    fea  hara  baan  In  bualnaaa 
taalTs  yaara,  and  uaad  our  f  Irat  dynilalta  In  1004,  anl  hava  Mao  ualof 
it  STaiy  raar  alnoa,  aitb  tba  aoat  siatlfrlns  raaulta. 

Ta  bara  IIB  aoraa  1b  oroharda  and  40  auraa  la  nuraarr,  axelu- 
alTBlf  paoaaa.     te  plantad  800  paaan  tiaaa   In  IpTll,   attar  groath  bad 
atartad,  ualbg  Bad  Cioaa  DTsa^ta.  and  altbougb  aa  nan  not  bad  a  drev 
of  lain  alDoa  tba  Stb  dar  of  Iprll,  two  oontbe  today,  our  traaa  ara 
grovlns  baautlfullT-     la  Lara  loat  lasa  tban  B5  of  than.     Is  ballava 
that  TSf  of  tbaao  tiaea  aould  bkra  dlad,  bad  n  not  uaad  dynaalta. 

■o,  ■«  aould  iwt  tblak  of  planting  a  traa  altbout  ualag  dynia- 
Kita,  and  Had  Czoaa  la  good  enougb  foi  ua,  and  ■•  al*a<ra,raooaaand  It 
to  QUI  ouatoaera.     Ve'd  zathor  bur  tbo  djaaMlto,  tban  to  b»Ta  our 
tisaa  aat  Ic^apada  dug  bo  la  a  frag  of  obuga> 

Tou  bar*  our  panlaaln  to  uaa  tbla  lattac  oi  to  latai  u« 
Toura  Torr  •tmlr. 


EDWARDS  &  PATTERSON  PECANS.  ACTUAL  SIZE.  SENT  TO  US  AS  FAIR 
AVERAGE  SAMPLES  OF  NUTS  GROWN  ON  UNBLASTED  AND  BLASTED 
TREES.  THE  NUT  TO  THE  RIGHT  BEING  FROM  A  TREE  SET  IN  BLASTED 
GROUND 
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Smmmdomt  Vmut  Ami  LuDt  Co.  mgl 


F  Bin 


la.  1.-    t  kar*  tMn  tla**!/ 


li  aiveiTUaa  tl«  pl«Btlak  af  »■•  MO 
talBB  ls^n<  with  ■  Miff  (da/  anbaoU. 


I«,  «,-     Snlu  th*  tnaat  7MTa  «•  !«*«  pknt>C/*f^  to  lOOf  e( 
Mr  tyMtt«rtiM«  liT*t  as  *nlB*t  nf  ht  l">la  *;••§.  OM 
thlrtr  •oz*  nrohnr*  pints*  wlU  ■  balf  etlok  of  10^  ln*l*«  ^ 
MA  tTM  hoi*  iboam  «,10M  at  tte  aat  of  tls    finf  7ur  at  bat 


H.  4.-    ttaUffarrapB  la  arawtbilB  Kf  ta  nX  tattar  1b  Ina- 
alt*&  lialA.     t  tmwt  tt«  lyaMllta  artir  tlM  WauMla  ttfH 
■0  aat  fmm  I  nt  b,toU  nwth'Wklak  ntblas  aa  ta  Aapa  tb* 
kaat  aaOj^UM  frla^vMinc  Muoa. 

la.  K^  n*  {Hard  fcaallb  af  tta  ijnnMa*  ylaata*  trn   la 


W  faiard 


la.  •.•    Oar  TBTlatlM  fiolt  a_ 

■Malta*  kotea  Ut  tha  fmlt  sool  la  aa  i_ 
laaUr  lat  la  tba  bomv  aiapa  Vurae  raaxa 


■o.  •.*  ^aaaltat  traa  pl«tla«  iy  Iroe^t  i 


._t  Bararal  arobardletB  kalA  ..     _ 

, E7«rt,  taAaiMlla,  iTCtnltad   tai 

far  thb    yjar  lara  KMa  a  taos^fODT  ' 


that  iKTe  DSt  t^am 
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Tm  «<rta1nl7  trnv*  pamtMlan  t  a  FVbll*  ^  r*plkt  aa 
I  emu  tiam  «  oaocty  ■•7  baok  In  UiBsowl  ant  fa«d  to  M  thmn 
tha,i«09fa  of  piaotlog  with  dTiiulta. 

tealsaal  ar«  Maa  iihotogrtpba  ±iiwlag  fmit  on  <)B«Ital 


Note. — Fearing  that  the  spotted  appearance  of  the  apples  in  the 
photc^raphs  sent  by  Mr.  Magie  might  occasion  adverse  comment,  we 
wrote  asking  him  to  explain  the  cause.    He  replied  as  follows: 


Shenandoah  Valley  Apple  Lmds  Co,  inc. 


nia  st-sta-tn.    uwarinc  rov  ot  tha  Bft. 

Sia  TarkJDiparlal  appla  trM(  aliMD  la  ibata- 
gt^ti  iiBt  'Sn  «<ra  plantM  la  IfOlt 

Ai  sMlftfioaB  Is  tha  Dbataan'pbil^  llBa  Klpbir 
B»iw  ttlah  b*«  &•■!  alTl^*  *»  wa  Mfon  tha  iilDtop«ph 
■aa  CakaD  --  wa  ara  "rtrf  proat  that  t&a  aptar*aIuaB  ap  ae 
aalfoniy  on  tha  tnlt  aid  fallaca. 

ntaat  rarlaa  n  aaaKar  fS  ta  rfeall'*    >Toa  • 
fUuaaUl  Ttaw  P<ilBt  d7Ba>Hliis  tna  halaa  eoata  fro*  W. 
to  ft.  an  aara  »f  fS.  aara  tliaa  alt  >*thoAi  taf  tfala  *U1- 

.„__.    _._.  . ^ — .»  ..y  ^,  ^j^  ^»tb4  In  plaat- 

oaal  aoat  It  raaonial  tbi 
a  Tic    af  Ilia  yona«  Iraaa. 
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Stapk.B]*o*s 

Nnrseiles  jSeOircbLards  Co. 

General  gmfewymen. 


jDljr  BlXtHD, 


Igir  lalwd  tner  of  mtnt  data  at  tiuil*     ■■  iSBatr  nvr 
falloMi 

■a.  1>     ■•  hn*  mad  djiwalta  Id  trM  plantlDi  for  flT*  M 

■a.  B.     ISM  V  Ula. 

■a.  3.    *■  kna  astad  a  tfaaldad  dlfftraoD*  In  tba  laaa  of 
■itk  AnmU  aeafwad  altli  Una  Hi  alUi  ■!»)■  dug  hall 
k*lB(  ItaUadly  ^Kllar  ibaFa  djmaalta  aaa  prspwlj  uaid. 


•a.  4.     OrvAta  haa  baan  ■U-Ui(«>  aUra  tr»i  hava  baas  djaa^Md. 

>B.  >•     traaa  aura  Tlicroua  ud  tollaH  battap. 

la.  S.     Traaa  plant*!  in  djnaMltad  holai  appaar  to  baw  frntt  at  an 


.  .     na  addlUoul  tlaoP  of  tbt  Tfm  traaa  oolnlitadlr 

a  farambl*  aaj  tlia  ipiBBtltj  and  qiKlltT  d  th*  friilt> 

IB.  >.    DiUMltlng  far  traa  plaatlBC.  If  dcoa  aorpaatlr.'  tX^ 
dtantafa.ta  tba  traaa  and  tba  uaraaaad  grcvtb  and  Tlaar  HDra 


aUad  ^tBBtaaa.ta'tba  traaa  and  tba  Inarauad  ncHtta  and  TltsFBara  th 

tba  awU  aaooit  of  aitra  aoat  af  tba  iymamst'    Tba  tffaata  af  tba  dniaalta 

•111  ba  f*U  far  lur  >aara. 

Sa.  >.    P J !■  Jta  julTariaaa  tba  aall  aad  anbaoll.  thna  InaTtuiaa  tbalr 
wtar  baldlsa  aaaaaltj.     rila  li  toa  of  tha  rlaaiiM  that  a  traa  plutad  ia 
iiaaalliil  bJaa  baa  a  battar  abaoaa  ts  liTa.     lapaelallr  la  tbta  tvua  la  bHry 
al^t  bapdpaa  or  pvrallj  aoll* 

So  bniaftatal  did  as  aonaldap  tba  iruUaa  ut  dpaudiliu  thai  aa  da- 
Tatad  a  nvbar  of  KHa  to  thii  labJist.alsH.lD  ov  arm  pabllaatioa.  Stark 
(kvbard  and  Spn*  took,  aUob  li  a  scndaiiaad  bsot  of  laatruotloia  oa  fruit 
pealBC  and  all  lt>  Iibuaa  fro*  tba  plantiaa  of  tba  traa  ntil  tba  barraatlu 
of  tba  area.     In  tbla  book,  fall  InatraotliH  ara  (iTan  on  tba  baat  aatbad  of 
dynaalifW  '«  traa  pUotlnf  and  tba  bask  la  aant  fraa  ta  ur  ooa  aho  atfllaa 


T«rr  tnly  iravr. 


Note. — The  book  which  Stark  Bros.,  issue  free  to  orchardists, 
entitled,  "Stark  Orchard  and  Spray  Book,"  is  well  worth  getting. 


:dbv  Google 


Harriioii  Brothers  Endorse  Blasting 

Harrison  Brothers,  with  nurseries  at  Berhn,  Md.,  have  4,000  acres, 
which  contain  more  than  200,000  trees,  and  they  are  among  the  leading 
nurserymen  of  the  East.  They  have  prepared  a  very  complete  book 
entitled  "How  to  Grow  and  Market  Fruit,"  retailing  at  50c.  a  copy, 
containing  valuable  information. 

They  say,  "What  is  stated  here  is  the  most  practical  kind  of  hard- 
won  knowledge,  for  it  outlines  'how  we  do  it'  in  fruit-culture," 

From  the  chapter  on  "Methods  of  Keeping  Moisture": 
"Subsoiling  with  explosives  is  a  thoroughly  practical  method,  and  should  be 
employed  on  three-fourths  of  the  farms  of  the  East. 

"By  far  the  best  way  to  loosen  subsoil  is  with  Red  Cross.  This  is  not  gen- 
erally known,  but  orchardists  will  find  they  can  reduce  tillage  expenses  greatly 
and  save  much  time  with  it.  The  exploding  of  from  a  sixth  to  a  half  pound, 
two  or  three  feet  under  the  surface,  loosens  and  makes  fine  all  the  soil.  Young 
trees  will  make  great  strides  if  they  are  so  planted. 

"Blasting  can  be  done  in  orchards  or  about  trees  of  any  age.  If  done 
rightly,  it  will  accomplish  the  work  without  breaking  or  tearing  away  any  roots, 
leaving  the  soil  in  condition  to  give  the  roots  twice  the  feeding-ground  they 
had  before  and  providing  perfect  drainage  and  water-storing  capacity.  The  use 
of  explosives  is  the  secret  of  success  in  growing  fruit  by  mulching  systems  with- 
out so  much  plow  and  harrow  tillage." 

From  the  chapter  on  "Cultivation" : 

"It  is  necessary  to  break  up  the  subsoil,  whether  there  is  hardpan  or  not 
The  Red  Cross  method  usually  is  the  cheapest  at  any  time,  and  it  is  the  only 
way  by  which  the  work  can  be  done  thoroughly  after  trees  have  been  planted. 

"Red  Cross  is  the  thing  with  which  to  dig  holes  for  new  trees,  to  break  up 
the  whole  soil  three  or  four  feet  deep  every  few  years,  and  to  help  renovate 
old  orchards,  because  it  will  do  these  things  more  cheaply  and  better  than  they 
can  be  done  by  any  other  means.  If  you  have  fruit  trees,  which  seem  to  be 
standing  still  and  which  do  not  bear,  no  matter  how  big  they  are,  properly 
explode  a  charge  in  the  soil  around  or  between  them,  and  the  trees  will  likely 
get  to  work.  In  a  bearing  orchard,  a  proper  charge  midway  between  trees  is 
always  safe  and  is  generally  very  effective." 

From  the  chapter  on  "When  Trees  Will  Not  Bear" : 
"Explode  three  or  four  charges  of  Red  Cross  a  few  feet  away  from  each  tree. 
Mulch  the  surface  with  a  thick  covering  of  vegetable  matter,  or  by  keeping  a 
couple  inches  of  dust  under  the  tree.     Feed  with  commercial  fertiliier." 

From  the  chapter  on  "Grapes" : 
"Vines  are  heavy  feeders.  Their  roots  extend  far  out  and  make  a  net- 
work in  the  soil.  The  proper  distance  to  plant  will  be  from  six  to  eight  feet 
apart,  although  sometimes  this  can  be  changed  to  advantage.  Strong  varieties, 
on  fertile  soil,  need  more  room  than  small  growers  on  poor  soil.  Before  plant- 
ing is  done,  the  ground  should  be  worked  even  more  thoroughly  and  deeply 
than  for  a  tree.  Remember  that  you  are  planting  something  which  will  last 
a  generation,  not  a  crop  to  be  removed  in  a  season  or  two.  Plow  the  land, 
use  explosives  to  dig  the  holes,  and  have  a  clearance  inside  the  hole  of  at  least 
twenty  inches." 

Doil.cdbiCjOOgIC 


Blasting  Restores  Failing  Orchards 

1.  Young  spade-set  trees  can  be  forwarded  in  develc^mient  at  least 
a  year  by  blasting  between  the  rows. 

2.  Old,  failing  trees  can  be  restored  to  ample  productiveness  by 
blasting  between  the  rows. 

3.  Fungus  diseases  can  be  eliminated  by  blasting  under  aSected 
trees,  or  blowing  out  those  killed  by  fungus,  and  planting  new  trees  in 
their  places. 

We  frequently  receive  letters  from  orchardists  stating  that  they 
had  planted  trees  in  their  orchards  a  year,  two  years  or  three  years  ago 
which  are  not  d<Mng  well  because  of  hardpan  conditions  beneath  the 
surface  soil  or  because  of  compacted  soil  or  insufficient  moisture 
storage  capacity  of  soil.  These  orchardists  express  the  keenest 
r^ret  at  having  learned  about  tree  planting  with  explosives  after  their 
orchards  had  been  planted.  They  tell  us  they  believe  their  trees  would 
be  in  a  much  better  condition  had  they  been  planted  by  this  method. 

If  their  trees  are  alive,  the  subsoil  in  which  the  trees  are  planted 
can  stfll  be  broken  up  by  subsoil  blasting  between  the  trees.  This 
rejuvenation  work  will  give  the  trees  almost  the  same  favorable  oppor- 
tunity for  growth  and  development  that  they  would  have  had  had  they 
been  planted  in  blasted  holes  in  the  first  place. 

Millions  of  fruit,  shade  and  ornamental  trees  are  standing  in  the 
orchards,  parks,  yards  and  along  highways  in  this  country.  Many  of 
them  are  very  valuable  because  of  the  fruit  they  are  capable  of  pro- 
ducing. Others  are  highly  prized  by  their  owners  because  they  serve 
to  ornament  and  shade  residence  properties  or  parks;  others  add 
greatly  to  the  appearance  of  streets. 

But  many  of  these  are  in  an  unhealthy  condition.  If  the  soil  in 
which  the  tree  is  planted  is  compacted  so  that  it  is  difficult  for  the  roots 
to  make  healthy  growth  into  the  deep  subsoil  or  if  the  soil  is  not  suffi- 
ciently porous  to  permit  of  the  absorption  and  storage  of  moisture, 
blasting  will  prove  an  effective  remedy. 

In  every  part  of  the  United  States  will  be  found  trees  in  parks  and 
along  public  highways  showing  signs  of  deterioration.  Sometimes 
these  conditions  are  due  to  the  fact  that  the  trees  are  planted  in  poor 
soil ;  sometimes  because  they  are  in  soil  underlaid  with  hardpan  or  com- 
pact subsoil;  sometimes  because  their  roots  grow  out  under  asphalt, 
cement  or  flag  pavements  which  prevent  them  from  obtaining  the  benefit 
of  rainfall.  In  any  of  these  cases  the  use  of  Red  Cross  will  improve  the 
health  of  the  tree. 
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Blasting  AnHind  Growing  Trees 

You  doubtless  remember  me  telling  you  a  few  years  ago  about  blasting 
around  some  pecan  trees  with  dynamite  and  how  they  outgrew  the  others.  I 
am  sending  you  a  photograph  of  one  of  these,  taken  two  years  ago,  when  the 
tree  had  been  set  six  years,  and  one  year  after  the  blasting.  It  has  since  devel- 
oiied  quite  rapidly  and  is  now  more  than  three  times  as  large  as  the  trees  not 
blasted. 

Last  year  the  trees  where  blasted  withstood  the  drought  and  matured  much 
larger  crops  and  better  filled  nuts  than  did  the  trees  not  blasted. 

I  just  drive  a  crowbar  three  feet  into  the  ground  on  three  sides  of  the  trees, 
in  a  triangular  shape,  about  the  ends  of  the  roots  and  blast  them  with  one-half 
a  cartridge  charge  any  time  in  the  fall  or  early  spring  when  the  ground  is  dry. 
In  land  where  I  grow  crops  the  bjasts  are  placed  on  only  two  sides.  If  this  is 
done  in  the  fall  so  that  the  broken  soil  can  take  in  the  winter  rains,  you  need 
not  be  uneasy  about  dry  summers  and  shedding  nuts.  I  have  advised  blasting 
for  years  for  setting  out  trees,  and  now  I  am  convinced  it  pays  in  cultivating 

Where  the  subsoil  is  very  poor  a  little  manure  placed  in  the  blasted  holes 
gives  good  results. 

J.  A.  KERNODLE, 

Camp  Hill,  Ala. 
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Rl«yrimr  Payv  Almost  Anywhere 

After  having  read  the  remarkable  symposium  of  expert  testimony 
in  the  preceding  pages,  there  will  still  be  doubting  Thomases  who  will 
say:  "Blasting  might  be  a  good  thing  in  some  States,  but  not  in  this 
State."  While  it  is  true  there  are  some  States  where  blasting  is  not  as 
advantageous  as  in  others,  such  as  in  Michigan,  with  its  loose,  sandy 
soils,  and  Iowa,  with  its  deep  prairie  loams,  we  direct  special  attention 
to  the  Hale  Georgia  Orchard  Co.,  letter  covering  their  experience  in 
sandy  soil,  and  to  the  fact  that  the  New  Jersey  Horticultural  Depart- 
ment found  blasting  beneficial  at  the  Vineland,  N.  J.,  Experiment  Sta- 
tion, where  the  soil  is  sandy  loam.  It  must  be  borne  in  mind  that  loose 
soils  acquire  plow  soles,  and  also  become  diseased.  Blasting  breaks 
plow  soles  and  kills  by  shock  many  inimical  organisms  in  old  orchard 
soils. 

To  prove  the  almost  universal  adaptability  of  blasting,  we  publish 
herewith  iM-ief  extracts  from  letters  in  our  61es  from  all  over  the 
United  States.  No  matter  where  you  live  there  is  some  one  within 
reasonable  distance  who  knows  from  experience  the  benefits  of  blasting 
orchard  soil.  Therefore,  if  this  booklet  fails  to  convince  you,  we  urge 
you  to  ask  stnneone  in  your  vicinity  whose  name  and  postoffice  is 
printed  herein.  Don't  plant  any  more  trees  until  you  settle  this  impor- 
tant question  to  your  satisfaction.  Out  of  every  hundred  who  investi- 
gate blasting,  we  are  confident  ninety  will  adopt  it.  You  cannot  afford 
not  to  investigate ! 


BING  CHERRY  TREE,  TWO   YEARS  OLD,    SET 
Ji-u.  3t.    i«   ar«L-c.-  ^^^  IN    DYNAMITED   HOLE 

IS  S-Ft.  OREGON  LOAM  (See  Mn.  R.wlejs  Utter  on  i»(e  9I» 
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THE  STOVER  ROOTS.     FROM  ULASTED  AND  UNBLASTED  SOIL 

Bay  Minette,  Ala.,  January  29,  1913. 
D«  PonI  Potvder  Co.,  Wilmington,  Del: 

Gentlemen  : — Answerinc  your  inquiry  regarding  the  planting  of  the  leed- 
lings  I  exhibited  at  the  meeting  of  the  Alabama  Horticultural  Society,  and  whicb 
you  later  sent  to  your  office  at  Wilmington  to  be  photographed,  wish  to  say; 
Both  seedlings  were  planted  about  April  1,  1912,  and  were  taken  out  of  the 
ground  after  they  were  growing  for  ten  months.  Both  seeds  were  of  the  same 
variety,  running  about  130  seeds  to  the  pound.  The  specimens  which  I  pre- 
sented were  of  an  average  of  seedlings  jilantcd  with  and  without  Red  Cross; 
the  average  diameter  for  the  blasted  seedling  being  1  inch,  and  for  the  unblasted, 
Yi  inch.  The  kind  of  soil  in  which  these  seedlings  grew  was  a  stiff  Noffolk  clay. 
The  cultivation,  fertilization  and  care  which  these  received  were  similar. 

As  for  growth,  the  blasted  seedling  is  a  full  year  ahead  of  the  unblasted 
one,  and,  in  all  respects,  is  a  much  better  specimen.  My  idea  of  planting  seedlings 
in  blasted  holes  was  a  matter  of  experiment  with  me,  and  am  glad  to  say  that  it 
has  proved  very  profitable. 

Very  truly  yours, 

J.  M.  STOVER. 
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UnderKToimd  Effecti  Upon  Roots  of  Trees  Planted 
With  Red  CroM 

Although  Red  Cross  has  been  used  for  blasting  holes  in  which  to 
plant  fruit  trees  as  long  ago  as  twenty  years,  it  has  only  been  within  the 
last  three  years  that  the  practice  of  blasting  holes  has  become  at  all 
general.  The  method  is  now  known  and  used  in  every  State  in  the 
Union.  It  is  enthusiastically  recommended  by  horticulturists,  nursery- 
men and  fruit  growers,  who  have  tried  it  and  who  have  carefully  noted 
results. 

Many  photographs,  showing  comparative  surface  growth  and  de- 
velopment of  trees  planted  in  blasted  and  spade-dug  holes,  have  been 
published,  but  it  was  only  very  recently  that  any  photographs  could  be 
shown  of  root  development.  It  is  an  accepted  fact  horticulturally  that 
a  tree's  root  system  is  practically  commensurate  with  its  above-ground 
limb  and  branch  system.  It  is,  therefore,  of  interest  from  a  scientific 
standpoint  to  actually  see  the  growth  made  by  roots  which  have  been 
assisted  to  penetrate  the  feeding  bed  by  blasting  the  subsoil  with  Red 
Cross  in  comparison  with  the  growth  made  by  a  young  tree  of  the  same 
age,  in  the  same  type  of  soil,  planted  in  an  adjoining  plot  in  a  spade-dug 
hole. 

Figures  1,  2,  3  and  4,  shown  on  page  78,  provide  such  views. 
Figures  1  and  3,  are  views  of  trees  planted  in  blasted  holes ;  figures  2 
and  4,  of  trees  planted  in  spade-dug  holes.  It  will  be  interesting  to  note 
the  superior  root  development  of  the  trees  shown  in  figures  1  and  3.  It 
will  also  be  seen  that  the  branch  development  of  these  trees  is  in  propor- 
tion to  the  root  growth. 

The  trees  shown  in  figures  2  and  4,  have  much  smaller  root  devel- 
opment and,  as  is  to  be  expected,  similarly  small  above-ground  growth. 
The  reader's  attention  is  specially  called  to  the  uniform  growth  or 
spread  in  every  direction  of  the  roots  shown  in  figures  1  and  3.  The 
soil,  having  been  thoroughly  pulverized  and  mellowed  by  the  blasting, 
has  enabled  the  roots  of  these  trees  to  penetrate  their  feeding  beds 
easily  and  evenly  in  all  directions,  thus  not  only  securely  anchoring  the 
trees  and  protecting  them  against  damage  by  high  winds,  but  enabling 
them  to  reach  plant  foods  in  every  direction  from  their  trunks. 

Observe  the  difference  in  figure  2.  Here  the  roots  are  shown 
bunched  and  extending  in  one  direction  only.  How  much  less  securely 
anchored  and  how  much  more  at  the  mercy  of  the  winds  is  a  tree  with 
such  root  development ;  also  how  much  more  restricted  is  its  feeding 
ground,  the  plant  food  in  the  soil  on  the  sides  of  the  tree  not  penetrated 
by  its  roots  all  practically  going  to  waste. 

The  chief  objection  to  starting  an  orchard  is  the  slow  return  from 
the  investment.  Experience  has  proved  that  trees  set  in  blasted  ground 
bear  fruit  one  to  two  years  earlier :  the  loss  from  dying  trees  is  practi- 
cally eliminated,  and  the  benefits  of  such  planting  are  continuous. 

Figure  the  cost  of  the  trees  for  an  acre  of  orchard,  plus  cost  of 
spade  planting,  plus  taxes  for  the  fruitless  years,  plus  33  per  cent, 
average  first  year  loss  of  trees,  and  another  year's  delay  to  replace 
them,  plus  interest  on  value  of  land  during  the  fruitless  years.  TTien 
figure  again  using  the  planting-with-explosives-costs,  eliminating  the 
first  year  losses,  and  cutting  down  fruitless  years  by  at  least  one. 

'"  r        I 
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Even  if  the  fruit  from  trees  planted  in  blasted  ground  were  not 
superior  in  size,  color  and  flavor,  the  financial  advantage  apparent  from 
the  above  calculation  should  cause  every  orchardist  to  adopt  the  blast- 
ing method,  except  those  having  a  deep  soil,  mellow  to  a  depth  of  five 
to  six  feet,  in  which  case  blasting  will  be  of  no  benefit,  except  to 
destroy  fungus,  nematode,  etc. 
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OVERWHELMING  NATIONAL  EVIDENCE 
ALABAMA 

BLASTED  TREES  GREW  TWICE  AS  FAST 

CULLMAN.     Planted  orchard  with  Red  Cross.    In  spite  ot  dry  weather, 
trees  attained  twice  the  growth  over  those  in  spade-dug  holes. 

ED.  B.  MILLER,  Supt, 
Alabama  Odd  Fellows  Home. 
LOSS  LESS  THAN  TWO  PER  CENT. 
GREENVILLE.    Planted  170  trees  in  blasted  holes.    Only  two  died.    Trees 
in  blasted  holes  are  twice  as  far  advanced  as  those  in  spade-dug  holes. 

A.  H.  VANN, 
Oak  Lawn  Farm. 
BLASTED  TREES  LIVED;  SPADE-PLANTED  DIED 
DOTHAN.    Planted  10  Satsuma  Orange  trees  with  Red  Cross  and  10  with- 
out.    Lost  two  planted  in  blasted  holes  and  only  had  two  to  live  in  spade-dug 
holes.    Intend  to  plant  all  trees  in  the  future  with  Red  Cross. 

E.  R.  PORTER  CO. 
BENEFITS  FAR  IN  EXCESS  OF  COST 
CITRONELLE.    Planted  1,000  trees  with  Red  Cross.    Consider  benefits  far 
in  excess  of  the  cost  and  recommend  its  use  to  all  who  contemplate  planting 
trees  of  any  variety. 

R.  L  SCOTT,  Sec'y  and  Treas., 
Citronelle  Nursery  &  Orchard  Co. 
HAD  TO  TRIM  FAST  GROWTH 
FAIRHOPE.    Trees  set  in  blasted  holes  have  grown  so  fast  and  large,  they 
arc  top  heavy.    Had  to  trim  branches. 

C  L.  COLEMAN. 
REMARKABLE  RESULTS 
EVERGREEN.     Used  Red  Cross  in  planting  trees  at  Baptist  Orphans' 
Home.    Results  were  so  remarkable  they  ordered  more  trees  planted  in  the  same 

''"''  T.  H.  BRASWELU 

ARKANSAS 

EARLIER  AND  BETTER  YIELD 

FAYETTEVILLE.  Planted  1,100  peach  trees  with  Red  Cross,  They  made 
better  growth  than  any  trees  in  neighboring  fields,  bore  earlier  and  fruit  had 
better  flavor. 

I.  W.  BAXTER. 
Sam  A.  Oark  &  Co. 

CAUFORNIA 

GOOD  RESULTS  WITH  ORANGES 

FAIR  OAKS.  Planted  300  orange  trees  with  Red  Cross.  Results  very 
favorable.    Expect  to  plant  30  acres  more  in  the  same  way. 

PERCY  S.  MEANEY. 
FINDS  IT  ECONOMICAL 
SACRAMENTO.    Planted  200  acres  of  trees  in  blasted  holes.    Am  con- 
vinced that  the  cost  and  percentage  of  loss  can  be  materially  reduced  by  the  use 
of  Red  Cross. 

E.  P.  HILBORN, 
Mission  Olive  Orchard  Co. 
ROCKY  SUBSOIL  CONQUERED 
PENRYN.     Planted  trees  with  Red  Cross  where  hard  bed  rock  is  very 
close  to  the  top  soil  and  found  them  to  grow  better  than  trees  planted  in  spade- 
dug  holes. 

H.  A.  SNELLING, 

Penryn  Fruit  Co. 
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HARDPAN  EASILY  SHATTERED 

RIVERSIDE.  Satisfied  after  the  first  work  with  Red  Cross.  Whatever  the 
cost,  it  is  money  well  spent.  Hardpan  is  easily  shattered  by  this  method.  Do  not 
hesitate  to  use  Red  Cross,  for  you  can  find  nothing  better. 

JAMES  MILLER,  Supt. 
Arlington  Heights  Fruit  Co. 
GAINED  MORE  THAN  A  YEAR 
TUDOR.    Planted  100  trees  in  blasted  holes.    They  grew  larger  and  faster 
than  trees  pbnted  the  year  before  in  spade-dug  holes.    Red'Cross  beats  anything 
I  ever  saw  for  making  trees  grow  fast. 

JAMES  GRUBB. 
ADOPTED  AFTER  EXPERIMENT 
AZUSA.     Planted  400  trees  with  Red  Cross,  after  seeine  good  results 
obtained  by  a  neighbor  on  three  trees  planted  in  blasted  holes.    Will  plant  more 
trees  in  the  same  way. 

THOS.   A.   SMITH. 
MADE  $15  LAND  WORTH  »200 
DAVIS  CREEK.    Planted  14,000  fruit  trees  with  Red  Cross,  and  by  its  use 
have  advanced  the  value  of  land  from  $15.00  per  acre  to  $200.00  per  acre  in  less 
than  a  year. 

O.  C.  LANGFIELD. 
REJUVENATED  SICKLY  TREES 
SARATOGA,    Planted  a  block  of  five  trees,  in  spade-dug  holes,  that  did  not 
grow.    Afterwards  used  Red  Cross  to  rejuvenate  them  and  the  trees  showed 
vigorous  growth  at  the  end  of  the  first  year. 

GUY  U.  SMITH, 
State  Assemblyman. 
THE  TREES  ARE  THE  BEST  PROOFS 
FLORIN.    Planted  row  of  trees  in  blasted  holes.    They  speak  tor  them- 
selves and  are  a  monument  for  all  time. 

JAMES  RUTTER. 
A  DECIDED  SUCCESS  WITH  ORANGES 
RIVERSIDE.    The  use  of  Red  Cross  in  our  orange  orchard  has  been  a 
decided  success. 

GEO.  ROUNTHWAITE. 
DO  YOU  PREFER  SCRUBS? 
CARPENTERIA.    Used  Red  Cross  in  planting  1,000  trees.    Trees  planted 
in  spade-dug  holes  look  like  scrubs  beside  the  ones  planted  in  blasted  holes. 

CHAS.  L.  LUNDY. 
EXPERIMENT  YIELDS  PROOF 
ORANGE.     Used  Red  Cross  in  the  center  of  some  squares  in  my  orange 
grove.    The  experiment  confirmed  ray  belief  of  long  standing  that  many  of  our 
groves  planted  on  the  heavier  soils  would  be  much  benefited  by  the  intelligent 
use  of  Red  Cross. 

C.  J.  K.  JONES. 
BEATS  ANYTHING  HE  EVER  SAW 
PLACERVILLE.    Blasted  19  tree  holes  with  two  sticks  of  Red  Cross  in 
each  hole.     Beats  anything  I  have  ever  seen  for  digging  out  holes.     Will  plant 
no  more  trees  in  spade-dug  holes. 

RAY  PHELPS. 
MORE  THAN  REPAYS  COST 
FUSTIN.    Planted  400  orange  trees  with  Red  Cross,  which  later  proved  to 
more  than  repay  the  extra  cost  in  planting. 

PERRY  LEWIS. 
WATER  STORAGE  CAPACITY  INCREASED 
AUBURN.     Planted  trees  with  explosives  with  decided  success.     Blasting 
increases  water  storage  capacity  of  the  soil  and  trees  will  have  more  vigor  and 
vitality,  will  grow  faster,  bear  earlier  and  be  more  productive  and  longer  lived, 

J.  A.  TEAGARDEN. 


DidilzedbyGoO^IC 


PULVERIZES  HARDPAN 

CORONA.  Lemon  trees  on  strip  of  orchard  blasted  last  fall  show  a  marked 
improTement  in  appearance.  Intend  treating  all  portions  of  orchard  where 
conditions  of  trees  indicate  existence  of  a  hard  formation  under  thetn. 

W.  C.  McCULLY,  Mgr., 

El  Cerrito  Bancho. 
SAVES  IRRIGATION 
RIVERSIDE.    Found  blasting  saves  one  to  two  irrigations  per  year. 

RIVERSIDE  CHAMBER  OF  COMMERCE. 
AN  INTERESTING  TEST 
MARYSVILLE.    Planted  one  tree  in  blasted  hole  and  two  acres  of  trees  in 

igress,  while  one 
e  acres  with  Red 

**"■  MR  E.  E.  LONG. 

YIELDS  TREBLED  BY  BLASTING 

SANTA  ANA.  Toc4c  21  boxes  of  fruit  from  orange  trees  set  in  blasted 
hole  and  only  seven  from  tree  in  spade-dug  hole,  find  Red  Cross  to  be  a  great 
labor  saver. 

E.  C.  FRAZEN. 
ONLY  SUCCESSFUL  METHOD 
SAN  DIEGO.    Planted  20  acres  of  lemons  with  Red  Cross.    Find  it  to  be 
the  only  successful  method  for  planting  trees. 

W.  R.  GUNNIS. 
Pacific  Wood  &  Coal  Co. 
PULVERIZES  HARDPAN 
STRATHMORE.    Planted  trees  with  Red  Cross  and  feel  confident  that  it 
was  a  great  benefit,  pulverizing  the  hardpan,  and  allowing  the  roots  to  penetrate 

THE  STRATHMORE  CITRUS  NURSERIES, 

H.  C.  Van  de  Watoi,  Mgr. 
PLUMS  GAIN  A  YEAR 
DINUBA.     Planted  600  plum  trees  in  blasted   holes.     Have  one  year's 
growth  over  trees  in  spade^ug  holes.    Would  not  blast  without  the  use  of  Red 
Cross. 

OMEGA  RANCH. 
Z.  M.  DiCKEV,  Mgr. 
MARKED  ADVANTAGE  FROM  BLASTING 
WOODLAKE.     Planted   600  acres   of   lemon   and   orange   trees   with   Red 
Cross.    Find  a  marked  difference  between  the  trees  in  blasted  holes  and  the  ones 
in  wade-dug  holes. 

G.  F.  STEVENSON. 
Woodliike  Orchard  Co. 

COLORADO 

NURSERY  HIGHLY  RECOMMENDS  BLASTING 
LOVELAND.    Used  2,000  lbs.  Red  Cross  in  planting  10,000  trees.    Results 
very  satisfactory.    We  highly  recommend  its  use  in  orchard  planting. 

THE  NORTHERN  COLORADO  NURSERY  CO., 

M,  R.  KiLBURN,  Mgr. 
FRUIT  WON  WORLD'S  PRIZE 
GOODPASTURE.    Planted  300  trees  with  Red  Cross  at  only  one-tenth  of 
the  cost  o£  setting  the  same  amount  of  trees  in  spade-dug  holes.    Fruit  from 
trees  in  blasted  holes  won  World's  Prize. 

LEE  R.  ROPER. 
CAINS  A  YEAR'S  GROWTH 
OXFORD.    Trees  planted  with  Red  Cross  have  done  finely.    Had  but  little 
loss  and  trees  are  thriftier.    Trees  in  blasted  holes  have  one  year's  growth  over 
those  planted  in  spade-dug  holes. 


L.  A.  O'DONNELL. 
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INDUCES  PHENOMENAL  GROWTH 

DENVER.  Planted  trees  in  cherry  orchard  with  Red  Crosa.  Growth  of 
trees  phenomenal.  The  loss  about  two  per  cent,  due  to  poor  stock.  Trees  were 
overheated  in  transportation. 

J.  B.  GEIJSBEEK. 
STOPS  FIRST  YEAR  LOSS 
DENVER.    Lost  only  nine  trees  out  of  728  planted  with  Red  Cross  and  am 
convinced  an  additional  advantage  is  obtained  by  its  use.    Would  not  consider 
planting  any  other  way. 

F.  W.  GRAHAM. 
INCREASED  YIELD  «0  PER  CENT. 
GRAND  JUNCTION.    I  had  14  pear  trees  in  my  orchard  that  never  pro- 
duced over  71  boxes  or  five  boxes  to  the  tree.    Since  using  Red  Cross  in  this 
orchard,  the  trees  have  regularly  produced  114  boxes  or  eight  boxes  to  the  tree. 
CHAS.  P.  SHEEHAN. 
BLASTED  TREES  SO  PER  CENT.  BETTER 
RIFLE.    Trees  planted  in  blasted  holes  are  50  per  cent,  better  than  those  in 
9pa de-dug  holes. 

J.  L.  STEWART. 


■  DENVER  SUBURBAN  HOME  &  WATER  CO, 

H.  R.  CUNE. 

CONNECTICUT 

REJUVENATES  SIXTY- YEAR-OLD  ORCHARD 

STONINGTON.    Used  Red  Cross  to  improve  sixty-year-old  apple  orchard 
which  had  borne  nothing  for  several  years.     Have  been  much  gratified  at  the 
results.     Entire  orchard  loaded  with  apples  and  fruit  much  larger  than  usual. 
EUGENE  P.  EDWARDS. 
BLASTED  TREES  THRIVE  ON  POOR  LAND 
MANCHESTER.     Planted  fruit  trees  on  rocky  hillside,  using  Red  Cross 
to  dis  the  holes.    Trees  are  growing  and  coming  on  good. 

C.  R.  BURR  &  CO. 
CHEAPER  AND  BETTER  THAN  SPADE  PLANTING 
NORWICH.    For  the  past  three  years,  have  used  explosives  with  great  suc- 

■  ■■     It  not  only  does  the  work  better  but  cheaper 

THE  KITEMAUG  ORCHARD  CO., 

F.  W.  Browning,  President. 
RECOMMENDS  BLASTING  FOR  REJUVENATION 

GLASTONBURY.  On  account  of  successful  results  from  blasting  Hale 
Georgia  Orchard  Co.,  peach  orchards  in  Georgia  recommends  blasting  old  New 
England  apple  orchards  to  rejuvenate  them. 

J.  H.  HALE. 

DELAWARE 

REGRETS  ALL  TREES  WERE  NOT  BLASTED 
COOCH'S  BRIDGE.     My  experimental  plots  of  trees  in  blasted  ground 
showed  such  increased  growth  over  those  planted  with  spade,  I  regret  all  were 
not  blasted. 

L.  H.  COOCH, 
Farm  Adviser,  Delaware  Experiment  Station. 
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DISTRICT  OF  COLUMBIA 

EX-SECRETARY  MOORE  EXPECTS  TO  GAIN  TWO  YEARS 

WASHINGTON.  Planted  35  acres  of  trees  with  Red  Cross  and  am  of  the 
opinion  they  will  make  five  years'  growth  in  three  years. 

WILLIS  L.   MOORE. 
Ex-Sec'y  U.  S,  Dept  of  Agriculture. 

FLORIDA 

QUICK  RESULTS  FROM  REJUVENATION 
FT.  MYERS.    Blasted  my  grape  fruit  grove  of  350  trees  about  a  month  ago. 
Trees  are  putting  on  a  beautiful  new  growth.    I  consider  it  worth  $1,000  more 
than  before  I  used  explosives. 

H.  O.  BANISTER. 
ENSURES  THRIFTY  TREES 
HOLDER.     Planted  dtnis  grove  in  blasted  holes  during  February,  1913. 
Result,  fine  crowns,  very  thrifty  trees. 

HENRY  G.  BYSTRA. 
EXCEUENT  RESULTS  IN  FLAGLER  GROVE 
MIAMI.  Red  Cross  proved  extremely  satisfactory  and  most  inexpensive  in 
rejuvenating  8,000  grape  fruit  trees  in  the  Kendal  Grove  owned  by  Mr.  H.  M. 
Flagler.  This  (1911)  is  the  first  year  the  Kendal  Grove  has  borne  any  crop  of 
consequence,  the  yield  amounting  to  4,300  boxes,  which  is  excellent  considering 
the  age  of  the  grove. 

J.  E.  INGRAHAM,  Supervisor  Kendal  Grove, 

Vice-Pres.,  Florida  East  Coast  Railway, 

GEORGIA 

GAINS  TWO  YEARS  WITH  PECANS 

COLUMBUS.  Used  Red  Cross  in  planting  pecan  trees.  Trees  in  blasted 
holes  are  about  three  times  as  large  as  those  in  spade-dug  holes  and  came  into 
bearing  two  years  earlier. 

F.  W.  McMURRAIN. 

100  v>.  se 

AUGUSTA.  Sold  a  customer  sufficient  explosives  to  plant  100  trees.  At  the 
same  time,  his  neighbor  planted  100  trees  using  the  old  wa)|  of  digging.  Neigh- 
bor has  Si  trees  living  while  our  customer  did  not  lose  a  single  tree. 

LAMB  &  HOLLINGSWORTH. 
BLASTED  TREES  GROW  ONE-THIRD  BETTER 
FORT  VALLEY.    Trees  planted  in  blasted  section  of  orchard  have  a  growth 
of  33>^  per  cent  more  than  the  unblasted  section.    Leaves  have  a  much  better 
color  and  trees  are  standing  dry  weather  better  than  the  unblasted  trees. 

DUKE  BROTHERS. 
THE  FINEST  HE  EVER  SAW 
FRANKLIN.    Trees  I  planted  two  years  ago  with  Red  Cross  are  the  finest 
trees  I  ever  saw.    My  business  is  selling  fruit  trees.    If  you  will  send  me  a  supply 
of  your  booklets,  1  will  hand  them  out  to  all  of  my  customers,     I  would  like  to 
see  them  all  plant  their  trees  in  blasted  holes. 

GEORGE  ALEXANDER. 
SPLENDID  RESULTS  WITH  PECANS 
MILLEDGEVILLE.    Planted  l.SOO  pecan  trees  with  Red  Cross.    ObUined 
splendid  results.    Trees  have  shown  vigorous  growth  and  bore  nuts  sooner  than 
they  otherwise  would  have  done. 

EDWARD  &  PATTERSON. 
GAINED  TWO  YEARS 
MAYFIELD.    Planted  peach  trees  with  Red  Cross.    These  trees  will  bear 
as  much  fruit  at  four  years  old  as  they  would  at  six  without  the  use  of 
cxplMivet. 

W.  W.  STEVENS. 
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FIRST  YEAR  LOSS  ALMOST  NOTHING 

CHAMBLEE.  Out  of  3,000  trees  planted  with  Red  Cross  only  two  have 
died.    Trees  in  blasted  holes  are  very  much  larger  than  those  in  unblasted  holes. 

A.  E.  COLE. 
WHY  BLASTING  REJUVENATES 
BACONTON.    Will  recommend  Red  Cross  highly  for  use  under  old  trees 
as  it  leaves  the  ground  in  a  soft  and  porous  condition,  enabling  the  roots  to  take 
advantage  of  the  moisture  and  available  plant  foods. 

BARNWELL  PECAN  ORCHARDS  CO. 
FINE  FOR  PECANS 
DE  WITT.    Mr.  Bacon  told  a  Du  Pont  salesman  that  blasting  had  been  em- 

Sloyed  experimentally  in  tree  planting  in  1912  on  the  pecan  properties  owned  by 
is  company;  that  the  trees  in  the  blasted  boles  did  much  better  than  other  trees 
on  the  same  plot;  that  in  future  planting  work,  they  intended  using  explosives, 
G.  M.  BACON  PECAN  CO.,  INC. 

IDAHO 

GROWTH  OF  TREES  MARVELOUS 

BOISE.  In  the  fall  of  1912,  used  Du  Pont  explosives  to  break  up  hardpan 
and  subsoil  in  mj[  orchard.  Trees  were  planted  the  following  spring  and  given 
the  usual  cultivation.  Gave  the  orchard  a  light  irrigation  the  first  of  July  and 
did  not  irrigate  again  that  season.    Growth  of  trees  marvelous. 

T.  A.  JOHNSON. 

ILUNOIS 

MORE  THAN  PLEASED 

NAPERVILLE.  Planted  3S0  trees  in  blasted  holes.  We  are  more  than 
pleased  with  the  results  obtained  and  thoroughly  recommend  the  use  of  Red 

F.  W.  VON  OVEN,  Mgr.. 

The  Naperville  Nurseries. 

INDIANA 

GROW  RIGHT  THROUGH  DROUGHT 

NEW  ALBANY.  Planted  4,000  trees  with  Red  Cross.  Loss  of  trees  will 
not  exceed  5  per  cent,   although  we  have  had  a  six  weeks'  drought. 

NEWTON  A.  GREENE, 

Mayor. 
CHEAPER  TO  BLAST  THAN  DIG 
COLUMBIA  CITY.    Planted  200  fruit  trees  with  Red  Cross.    At  the  same 
time,  planted  18  trees  in  spade-dug  holes  and  they  cost  me  twice  as  much  per 
tree  as  planting  with  explosives. 

ARTHUR  E.  HANCOCK. 

KANSAS 

BLASTED  TREES  BEAR  FRUIT  EARLY 

COLUMBUS.  Planted  three  peach  trees  in  blasted  holes  and  six  in  spade- 
dug  holes  in  the  same  ground.  Three  years  later,  trees  in  blasted  holes  were 
stronger  and  healthier  and  produced  from  five  to  six  bushels  of  very  fine  peaches. 
Trees  planted  in  unblasted  holes  bore  practically  no  peaches,  both  fruit  and 
leaves  having  shriveled  up  and  dropped  off  during  dry  season. 

W.  R.  MacDONALD. 

KENTUCKY 

GAINED  A  YEAR  WITH  APPLES 

MILBURN.  Planted  100  apple  trees  with  Red  Cross.  They  produced 
fruit  one  year  earlier  than  those  in  spade-dug  holes. 

D.  P.  SANFORD. 
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LOUISIANA 

100  PER  CENT.  Ta.  20  PER  CENT. 

COVINGTON.  Planted  a  number  of  trees  with  spade  and  not  20  per  cent, 
grew.  Planted  in  blasted  holea  and  every  one  of  them  grew.  Would  not  think 
of  planting  trees  without  Red  Cross. 

G.   C.  ALEXIUS. 
STOPS  FIRST  YEAR  LOSS 
SHHEVEPORT.    Used  Red  Cross  for  planting  1,080  pecan  trees.    Planted 
8,000  peach  trees  without.    The  percentage  lost  on  the  pecan  trees  was  almost 
nothit^  compared  to  the  loss  of  peach  trees  during  the  dry  spell. 

S.  H.  BOLINGER, 
Clear  Creek  Lbr.  Co. 

MAINE 

BEYOND  COMPARISON 

AUBURN.  Have  not  seen  or  heard  of  trees  to  come  up  to  our  young 
orchards  that  were  planted  with  Red  Cross. 

HOMER  N.  CHASE  &  CO. 

MARYLAND 

EASY  TO  PLAKT  IN  BLASTED  GROUND 

BALTIMORE.  Planted  40  fruit  trees  with  Red  Cross  and  was  very  much 
pleased  with  the  easy  way  of  working  it. 

CHAS.  FEHRMANN  &  CO. 

FRUIT  TWICE  AS  GOOD 

SNOW  HILL.  Planted  pear  and  plum  trees  with  Red  Cross.  Trees  in 
blasted  holes  brought  $2  per  bushel.  Fruit  from  trees  in  spade-dug  holes  only 
brought  $1  to  $125  per  bushel. 

T.  J.  SELDER. 

MASSACHUSETTS 

MARSHFIELD.  Planted  80  apple  and  cherry  trees  in  blasted  holes  and  20 
in  spade-dug  holes.  Only  three  of  the  trees  planted  in  blasted  holes  died; 
whereas,  12  of  those  planted  in  dug  holes  died.  Had  never  used  Red  Cross 
before  doing  this  work,  but  had  no  trouble  in  following  the  instructions. 

CHAS.  P.  DUFFIE,  Ja. 

OTHER  METHODS  ARE  OBSOLETE 

SPRINGFIELD.  In  spite  of  a  drought  which  set  in  immediately  after  I  had 
planted  264  trees  with  Red  Cross,  every  tree  lived.  Planting  trees  without  Red 
Cross  is  obsolete,  wasteful  of  time  and  money.  I  cannot  a^ord  to  plant 
without  it 

V.  J.  IRWIN,  M.  D. 

HADE  SPLENDID  GROWTH 
BOSTON,     Planted   l.SOO  trees   with   Red    Cross.     They  made  splendid 
growth.     Will  plant  more  in  the  same  wav. 

FRANK  I.  COOPER. 

GETS  APPLES  IN  ONE  YEAR 

BOSTON.  Planted  IS  trees  with  Red  Cross.  One  tree  out  of  the  IS.  not 
more  than  one-half  or  three-quarters  of  an  inch  in  diameter,  had  two  large 
perfect  apples  at  the  end  of  the  first  year.  Consider  this  to  be  a  most  remark- 
able circumstance. 

F.  S.  HILL. 


85 


:dbvG00^IC 


MICHIGAN 

Used  Red  Crosa  to  pulverize  soil  between  trees   in 

^'"^^'  CHAS.  E.  ABELL. 

GRAND  LEDGE.  Blaster  Duzenberry  reports  his  best  advertisement  is  an 
Cfchard  of  1,200  trees  set  in  blasted  ground  for  Mr.  Gordinere,  everyone  of 
which  lived  and  developed  nicely. 

MINNESOTA 

CHEAPER  AND  QUICKER 

VIRGINIA.  In  future  the  Park  Board  of  Virginia  will  use  Red  Cross 
for  tree  planting,  as  the  work  can  be  done  cheaper  by  this  method  and  also 
quicker,  especially  when  labor  is  scarce. 

ARTHUR  A.  BEISCHJOLD, 

Supt  of  Paries. 
ANOTHER  CONVERT 
LAWLER.    I  considered  it  all  a  fake  to  plant  trees  with  explosives  until  it 
was  proved  to  me  last  fall  that  it  not  only  paid  well,  but  no  one  can  afford  to 
use  the  shovel  for  digging  fruit  tree  holes. 

V.  CARLSON,  Proprietor, 

Lakeview  Nursery. 

MISSISSIPPI 

nNE  FOR  PECANS 
OCEAN   SPRINGS.     Cannot  conceive  of  any  other  method  that  will  put 
the  ground  in  as  satisfactory  condition  for  root-system. 

OCEAN  SPRINGS  PECAN  NURSERY. 

MISSOURI 

BY  FAR  BETTER 

BRANDSVILLE.  PUnted  240  acres  of  trees  with  Red  Cross.  They  are 
by  far  better  than  any  raised  in  spade-dug  holes. 

J.  P.  SHOEMAKER. 
REDUCES  LABOR  ITEM  TO  MINIMUM 
MELVA.    Have  used  Red  Cross  in  planting  fruit  trees  with  good  results. 
The  labor  item  was  reduced  to  a  minimum.     Shots  shattered  hardpau  and  left 
soil  mellow  and  friable, 

HERBERT  T.  WILTSE,  Jdgr., 
The  Ridgedale  Orchards  Co.,  Inc. 
METHOD  CANH*  BE  BEAT 
WEBB  CITY.    Although  last  spring  and  summer  were  the  worst  in  years, 
not  one  of  the  trees  planted  in  blasted  holes  died.     For  inexpensiveness  and 
satisfactory  results,  the  explosives  method  can't  be  beat. 

W.  R,  ROBERTSON. 

Lawyer. 
MAKES  TREES  GROW  IN  TOUGH  SOIL 
JOPLIN.    Set  out  823  trees  in  McClelland  Park  and  on  the  Boulevard  by 
shooting  the  holes  with  Red  Cross.     Soil  was  flint  and  hard  clay.     All  lived 
except  14.    We  attribute  this  remarkable  record  to  the  use  of  explosives. 

M.  F.  KEITH, 
Supt.  of  Parks. 
SAVED  60  PER  CENT.  IN  DROUGHT 
APPLETON  CITY.     Set  out  700  trees  with  Red  Cross  last  spring  and 
then  had  the  worst  drought  in  10  years.     Was  surprised  to  find  that  60  per 
cent,  of  our  trees  thrived;  without  explosives  all  would  have  died, 

BURT  CLINK 
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REJUVENATION  SUCCEEDS 

WEBB  CITY.  Planted  one  acre  to  peach  trees  in  1907  without  wmlosives. 
Lost  all  but  50  trees.  Growth  of  those  living  did  not  exceed  15  incnes.  In 
1910,  used  Red  Cross  to  rejuvenate  remaining  trees.  In  spite  of  unfavorable 
weather,  I  lost  no  trees  and  growth  was  from  18  to  40  inches  in  one  season. 

M.  S.  WILLIAMS. 
FULLY  CONVINCED 
KANSAS  CITY.    I  am  an  earnest  apostle  of  the  use  of  Red  Cross  in  tree 


S.  G.  WARNER.  G.  P.  A., 
Kansas  Cit;  Southern  Railway  Co. 
TWICE  AS  BIG  IN  SIX  YEARS 
ST.  JAMES.    Norwegian  maple  planted  at  roadside  in  six  years  grew  siit.- 
teen  feet  against  eight  feet  of  spade-set  tree. 

J.  F.  BURGE. 

MONTANA 

MADE  MUCH  BETTER  GROWTH 
DARBY.    Planted  40,000  trees  in  blasted  holes.    Trees  made  a  much  greater 
growth  than  those  planted  one  year  before  where  Red  Cross  was  not  used. 

W.  I.  MOODY, 
Como  Orchard-Land  Co. 
A  GREAT  TIME  AND  LABOR  SAVER 
HAMILTON.    Planted  36,000  apple  and  cherry  trees  with  Red  Cross  and 
found  it  to  be  a  great  time  and  labor  saver. 

WALTER  E.  LONG. 

NEBRASKA 
GOOD  FOR  LARGE  TREES 

BENSON.     I  find  that  Red  Cross  is  a  good  help  even  in  planting  large 


MORE,.  BETTER  AND  QUICKER  FRUIT 

ALLIANCE  Trees  planted  with  Red  Cross  have  made  a  wonderful  show- 
ing and  my  customers  are  getting  full  returns  in  the  way  of  more  fruit,  better 
fruit  and  quicker  fruit.  Holes  cannot  be  dug  in  the  hard  soil  in  this  district 
with  a  spade  for  twice  the  cost  of  explosives. 

J.  P.  BARGER,  Prop., 

Alliance  Nursery. 
NEW  JERSEY 
FINDS  BLASTING  OF  VALUE  IN  GRAVELLY  LOAM 
VINELAND.     New   Jersey    Horticultural    Society    Proceedings    for    1912 
reports  that  peaches  set  in  loose  gravelly  loam  at  the  Vineland  Experiment 
Station  showed  considerable  gain  in  growth  over  trees  set  by  ordinary  method. 
ALL  OF  1200  UVED 
MIDDLEBUSH.    Of  my  1,2W  trees  set  with  Red  Cross  all  lived  and  are 
tine  specimens.     Of  SO  trees  planted  by  a  neighbor  with  spade  in  next  lot  49 
trees  died. 

NEW  MEXICO 

A  COLLEGE  ENDORSEMENT 

STATE  COLLEGE.  From  Press  Bulletin  No.  243  N.  M.  College  of  Agri- 
culture and  Mechanic  Arts :  "In  heavy  adobe  soils  it  has  been  found  advan- 
tageous to  explode  small  charges  of  Red  Cross,  16  to  36  inches  beneath  the 
surface  to  form  a  hole  for  the  tree,  at  the  same  time  loosening  the  soil  to  a 
greater  extent,  both  in  surface  area  and  depth,  than  is  possible  when  holes  are 
spaded." 

ROLAND  HARWELL, 
Assistant  in  Agronomy. 
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NEW  YORK 

GETS.  PLEASING  RESULTS 
ROCHESTER.     Formerly  a  partner  in  the  Hodcer  Wyman  &  Company 
Nursery.     Now  a  nurseiy  broker.    Own  a  ID-acre  orchard  which  was  planted 
in  blasted  holes.    Am  well  pleased  with  its  progress. 

W.  W.  WYMAN. 
EDITOR  ENDORSES  METHOD 
-ROCHESTER.     Believe  in  and  advocate  use  of  explosives  for  planting 
trees. 

ELMER  E.  REYNOLDS, 

Editor  of  Rural  Life. 
WHY  BLASTED  TREES  THRIVE 
MIDDLE  GRANVILLE.  Planted  500  trees  in  blasted  holes.  Will  never 
^ain  entertain  the  thought  of  setting  trees  in  the  old  way.  Trees  set  in  blasted 
holes  have  by  far  the  advant^e  over  trees  set  the  old  way,  as  the  subsoil  ii  so 
shattered  that  the  roots  find  it  easy  to  shoot  out  and  find  the  necessary  plant 
food. 

HICKS  BROS. 
FAST  WORK 
TOWNES.     Planted  7,200  trees  in  blasted  holes  in  1,440  hours.     Average 
number  planted  per  day  was  720.    This  would  have  been  impossible  without  die 
assistance  of  Red  Cross. 

C.  W.  KIMBALL. 
A  TIP  FOR  NURSERYMEN 
ONEONTA.  Used  explosives  in  preparing  seed  beds.  The  following  year, 
seedlings  were  taken  out  to  see  whether  they  were  stronger  or  healthier  than 
other  trees  planted  at  the  same  time  on  unblasted  land.  Tap  roots  of  young 
seedling  trees  on  blasted  ground  fully  15  inches  longer  than  those  on  unblasted 
plots. 

MR.  JUNE.  Supt.  of  Nurseries, 

Delaware  &  Hudson  R.  R. 
A  GREAT  SUCCESS 
BINGHAMTON.    Planted  150*  trees  with  Red  Ctoss  and  same  was  a  great 

L.  J.  ENGLISH. 
GAINED  ONE-THIRD  IN  A  YEAR  AND  A  HALF 

YOUNGSTOWN.    Trees  planted  in  blasted  holes  made  1/3  better  growth, 
in  a  year  and  a  half  than  those  planted  in  spade-dug  holes. 

HENRY  LUTTS. 
MAKES  STURDIER  TREES 
HOLLEY.    Planted  50  fruit  trees  in  blasted  holes.    They  are  much  better 
matured  and  sturdier  than  those  in  spade-dug  holes. 

SETH  A.  ALLIS  &  SON. 
MADE  WONDERFUL  HEADWAY 

Apple  trees  planted  with  Red  Cross  have  made  won- 
W.  S.  MYGRANT. 
GAINED  A  YEAR'S  GROVTTH 

n  blasted  holes  have  made  a  year's 
J.  R.  CLARKE  &  SON. 
ENTIRELY  SATISFACTORY 

of  Elba,  N.  Y.,  has  finished  a  job  of  tree- 
:  satisfaction. 

C.  D.  ROBERTS. 
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NORTH  CAROUNA 

NEVER  AGAD4  WITHOUT  BLASTING 

TYRON.  Used  Red  Cross  to  set  out  4.600  grapevines,  two  acres  of  apple 
trees  and  two  acres  of  peach  trees.  Vines  and  trees  have  done  remarkably  well. 
Will  never  plant  vines  or  fruit  trees  in  any  other  way. 

BELLA  VISTA  FRUIT  &  POULTRY  FARM, 

B.  C  von  Kahlden,  Prop. 
TREES  GREW  FINE 
REDDIES  RIVER.     Planted  6,000  trees  with  Red  Cross  and  they  grew 
fine.     Blasting  is  the  only  method  of  diggii^  holes  for  trees,  as  it  brealcs  the 
earth  all  around  them. 

W.  J.  PALMER. 
DID  VERY  EFFECTIVE  WORK 
NORTH  WILKESBORO.    The  Red  Cross  I  used  to  plant  SOO  peach  and 
apple  trees   did  very  effective  work  and  gave   them   a   permanent  growth  that 
coold  not  be  gotten  any  other  way. 

H.  W.  HORTON,  Sec'y  and  Treas., 

Citizens'  Loan  &  Trust  Co. 
SURPRISING  GROWTH 
OAKWOODS.     Planted  1,000  apple  and  peach  trees  with  Red  Cross  in 
1913.    Growth  of  young  trees  surprising. 

GOLD  MEDAL  ORCHARDS. 
CONVINCED 
DAVIDSON.    Am  so  convinced  of  the  value  of  planting  trees  with  Red 
Cross  that  I  have  planted  1,500  in  this  way,  and  expect  to  plant  all  the  rest  with 
Red  Cross, 

HENRY  LOUIS  SMITH, 
Brushy  Mountain  Orchards  Co. 
WITHSTAND  DROUGHT 

my  farm  with  Red  Cross  are  with- 
e  planted  otherwise. 

JAS.  O.  GARDNER. 
LIKE  THE  METHODS 

a  blasted  holes.    IJke  the  method  very 
R.  N.  BARBER. 

OHIO 

SOLVES  REPLACEMENT  PROBLEM 

GYPSUM.  Used  explosives  to  remove  dead  trees  and  to  replant  new  trees 
in  place  of  them.  Opening  up  and  aerating  the  soil  and  the  destruction  of  insect 
life  by  blasting  solved  the  diiHcult  problem  of  making  a  young  tree  grow 
where  an  old  one  had  been  removed. 

WM.  MILLER  &  SON, 

Elmwood  Fruit  Farm. 
SAVES  DYING  TREES 
ELYRIA,     Many  an  old  tree  along  sidewalks  have  I  saved  by  exploding 
small  charges  below  the  root  system,  tamping  them  in  with  fertilizer, 

M.  J.  WALTERS. 
REDUCES  COST 
YOUNGSTOWN.    After  planting  trees  in  City  Park  with  Red  Cross,  am 
convinced  it  is  the  only  way  to  plant  trees  and  shrubs.    It  reduces  the  cost 
materially  and  promotes  better  growth. 

LIONEL  EVANS,  Snpt  of  Parks, 
Board  of  Park  Commiss: 
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GAINED  TWO  YEARS 

CLEVELAND.  Saved  fully  IS  per  cent  by  planting  7,000  tree*  with  Red 
Cross.  They  made  a  better  showing  than  trees  planted  two  years  before  in  the 
same  soil  with  spade. 

GEO.  H.  BURROWS, 
The  Geo.  H.  Burrows  Dev.  Co. 
SPLENDID  RESULTS 
ST.  CLAIRSVILLE.     Used  Red  Cross  in  plantingorchard  trees.     Had 
such  splendid  results,  expect  to  plant  from  500  to  1,000  more  in  the  same 

*^^'  J.  W.  RI1£Y, 

The  Riley  Fruit  Farm. 
WOULD  NOT  CONSIDER  ANY  OTHER  WAY 

MACEDONIA.  Planted  4,000  trees  in  blasted  holes,  and  have  as  fine 
orchard  as  could  be  desired.    Would  not  consider  planting  trees  any  other  way. 

ROY  S.  OSBORN. 
MORE  VIGOROUS  GROMTTH 
CLEVELAND.     Planted  3,000  trees  with  Red  Cross.     They  have  made 
quicker  and  more  vigorous  growth  than  trees  in  spade-dug  holes. 

J.  M.  HILBISH,  Mgr., 
The  Lake  Erie  Apple  Orchards. 
THE  ONLY  WAY 
TACOMA.     Planted  25  trees  with  Red  Cross  and  15  in  spade-dng  holes. 
Lost  one  in  blasted  holes  and  just  two  lived  in  spade-dug  holes.    Fully  con- 
vinced that  the  only  way  to  plant  trees  is  with  Red  Cross. 

T.  W.  BRANSON,  Supt, 
Bdmont  County  Children's  Home, 
ALL  FLOURISH 
JEFFERSON.    Planted  about  50  trees  with  Red  Cross.    All  in  flourishing 

CHAS.  R.  SARGENT,  Sec'y, 
The  Ashtabula  Co.  Agricultural  Society. 
RESULTS  FAVORABLE 
PIQUA.    Planted  20O  fruit  trees  with  Red  Cross.    Resulta  very  favorable. 
A.  J.  SCHNEYER. 
RESULTS  BEYOND  EXPECTATIONS 
NELSONVILLE.    Planted  800  trees  with  Red  Cross.    Results  were  beyond 

s  the  only  way  to  prepare  soil  tor 

•re  apple  trees  in  the  same  way. 
C.  S.  TEDROW,  Und  Agent. 

New   York   Coal   Co. 
HADE  WONDERFUL  GROWTH 
E. 

10  acres  without.    The  ti _ 

less  than  2  per  cent.  lost.    Trees  set  without  Red  Cross  had  at  least  IS  per  cent, 
dead  trees. 

G.  J.  WILDER,  Mgr., 
B.  of  Sd.  Agric,  Cooley  Farms. 
THOROUGH  AND  SURE 

s  with  Red  Cross.    It  is  thorough, 
JOHN  P.  CAMP. 
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OKLAHOMA 

SUPERIOR  FRUIT 

1  planting  2,500  trees.     Fruit  i»  much 

J.  W.  TETIRICK 
GROWTH  DOUBLED 
LONE  GROVE.     Trees  planted  in  blasted  holes,  at  the  end  of  the  first 
season  were  nearly  twice  as  large  as  those  planted  in  spade-dug  holes. 

C.  C.  RITTENHOUSR 

OREGON 

COST  HALF  AS  MUCH 
PORTLAND.     Trees  planted  in  blasted  holes  show  marked  improvement 
over  those  planted  by  spade.    Blasted  holes  cost  just  one-half  as  much  as  spade- 
dug  boles. 

IRVING  WORTHINGTON,  C.  E, 

Rogue  River  Valley  Canal  Co. 
MONEY  WELL  SPENT 
GRANTS  PASS.     Planted  3,000  trees  in  blasted  holes.    Found  that  Red 
Cross  is  money  well  spent  in  orchard  planting  on  any  kind  of  land. 

TOKAY  HEIGHTS  DEVELOPMENT  CO. 
MORE  AND  BETTER  FRUIT 
MEDFORD.    Orchard  rejuvenated  by  blasting  between  trees  yields  more 
and  better  fruit. 

J,  H.  NEUSTADT, 
Owner  Liberty  Orchards, 
UJUSTS  EVERY  TREE  HOLE 
GRANTS  PASS.     Thirty  acres  of  new  orchard  and  every  tree  set  with 
Red  Cross.    Would  not  undertake  to  clear  ground  or  set  new  trees,  shade  or 
orchard,  without  usiiu;  it. 

MRS-  JOHN  RAWLEY. 

PENNSYLVANU 

CANT  BE  BEAT 

POTTSTOWN.     Have  used  explosives  for  IS  years  on  my  two   farms. 
For  planting  trees,  Red  Cross  can't  be  heat.     Blasted  trees  are  finest  in  the 
■     ■    I  tree  without  explosives  and  heartily  recommend 


INCREASED  YIELDS 

GLENBURN.  Used  Red  Cross  to  rejuvenate  r 
materially  larger.  Got  211  bushels  the  first  year  ar . 
year  from  56  trees — all  strictly  first  grade,  hand-picked  apples 

c.  E.  Mccormick.  Mgr., 

Red  Top  Farm. 
m  PER  CENT.  SUCCEED 
BALLY.    Planted  700  apple  and  100  peach  trees,  using  Red  Cross  to  dig 
the  holes.     Am  very  well  pleased  with  results.     Although  trees  were  in  bad 
condition  when  planted,  97  per  cent  have  made  splendid  growth. 

GEO.  W.  MELCHER. 
THE  EASIEST  WAY 
WAYNESBORO.     Planted  1,100  cherry  trees  by  the  use  of  Red  Cross. 
Find  it  a  very  easy  way,  as  the  holes  are  so  easy  to  shovel  out  and  deep  enough 
to  put  in  plenty  of  good  rich  soil. 

A.  D.  MORGANTHALER. 
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PHENOMENAL  GROWTH 

FOXBURG.     Planted  over  2^00  treea,  using  Red  Cross.    The  growth  of 
trees  was  phenomenal.    To  have  dug  the  holes  large  enough  to  accommodate 
the  roots  of  trees  would  have  cost  us  much  more  than  the  explosives  method. 
HARVEY  BROTHERS  ORCHARDS, 

By  F.  L.  Harvey. 
RESULTS  FAVORABLE 
ERIE.     Set  out  62  fruit  and  100  shade  trees  with  Red  Cross  and  results 
were  entirely  favorable. 

C.  D.  HAYES. 
DECIDED  DIFFERENCE 
AVONIA.    Setting  out  three  acres  of  trees  with  explosives.    Very  decided 
difference  in  the  growth  of  those  in  blasted  holes  as  compared  with  those  tn 
spade-dug   holes.     Exuense  of    explosives   method   only  amounted   to  about  SO 
per  cent,  of  hand  method, 

R,  J.  HOLLIDAY,  Mgr., 

Idlewood  Poultry  Farm. 
MUCH  n^EA^D 
CANTON.    Entire  orchard  of  2,644  trees  was  planted  witli  Red  Cross  at 
an  average  cost  per  tree  of  about  11;^  cents,  including  labor  for  rock  drilling 
and  removing  old  stumps.    Am  very  much  pleased  with  results. 

L.  M.  MAROLE, 
With  Belmar  Manufacturing  Co. 
SURPRISING  RESULTS 
EXTON.    Planted  300  fruit  trees  with  Red  Cross.    Result  was  surprising 
and  pleasing.     Only  one  tree  had  died,  the  others  doing  exceptionally  well. 
Neighbor  who  planted  without  explosives  lost  four  out  of  five;  another  planted 
300  and  tost  half  of  them. 

RICHARD  H.  TRIMBLE. 

GREAT  ECONOMY 

NORTH  EAST.  Used  explosives  for  tree  planting  very  satisfactorily. 
Has  proved  not  only  a  great  economy  in  labor,  but  the  woric  was  done  better 
and  trees  invariably  made  better  growth. 

CRAWFORD  BROTHERS  CO. 

DROUGHT  INSURANCE 

MEADVILLE.  Planted  a  number  of  fruit  trees  in  blasted  holes  at  a  cost 
of  seven  to  eight  cents  per  tree.  These  trees  withstood  the  drought  much  better 
than  those  planted  in  spade-dug  holes. 

W.  S.  WISR 
SAVES  TIME  IN  PLANTING  TREES 
PHILADELPHIA.     Planted  100  peach  trees  in  blasted  holes  in  one  day. 
Ground  is  now  very  loose.    Am  more  than  pleased  with  results  and  would  not 
plant  another  tree  on  my  place  without  explosives. 

A.  F.  BORNOT  BRO.  CO. 
BETTER  AND  QUICKER 
MT.  ALTON.    Used  Red  Cross  to  plant  400  trees  and  find  it  better  and 
quiclcer  than  any  other  way. 

R.  J.  GATES. 
VERY  SATISFACTORY 
ALTOONA.     Results  obtained   from  the  use  of   Red  Cross  in  planting 
trees  in  City  Paries  were  very  satisfactory.    Members  of  Park  Board  think  it  is 
the  only  practical  way  of  doing  tree  planting. 

E.   ENGELMANN, 
Member  of  Park  Board. 
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REMARKAUf  GROWTH 

WASHINGTON.  PUnted  1,600  fruit  trees  with  Red  Cross.  Trees  are 
maldn^  remarkable  growth  and  we  are  entirely  satisfied  that  planting  with 
explosives  is  st  thoroughly  practical  method. 

GEO.  H.  WARKICK. 
Manager  Washington  Floral  Co. 
REDUCED  COST 
WARREN.    Planted  1,000  trees  with  Red  Cross.    Trees  are  much  stronger 
and   larger   than   those  in   spade-dug  holes.     Use  of  explosives   considerably 
reduced  cost  of  planting.     Loss  of  trees  in  spade-dug  holes  162/3  per  cent., 
while  in  the  blasted  holes  loss  was  about  1  per  cent 

ALEX,  L,  SHAW. 
BEST  AND  CHEAPEST 
ALTOONA.    Am  thoroughly  convinced  that  the  explosives  method  of  tree 
planting   is   the  best  and  the  cheapest,  as   the  soil   is  broken  up  suflidently  to 
permit  the  natural  growth  of  the  tree. 

EMIL  ENGELMANN, 
Florist  and  Landscape  Gardener,  with  P.  R,  R.  Co. 

NURSERYMEN  PUSH  IT 
LIBRARY.    Had  such  good  results,  we  urge  everyone  to  try  blasting. 
PITTSBURGH  NURSERY  CO. 

SOUTH  CAROUNA 
REPLANTS  GROW  FAST 
MERIWETHER.    Considered  replanting  of  peach  treea  in  old  orchards  im- 
practical until  I  began  using  Red  Cross.     Now  replanting  with  great  success, 
niiii|(  Red  Cross,  and  the  trees  are  making  as  much  growth  in  a  year  as  tht^ 
did  in  the  old  way  in  two  or  three  years. 

LOCUST  HILL  ORCHARDS, 

Wm.  S.  Middleton. 
SOUTH  DAKOTA 
REMARKABLE  RESULTS 
MITCHELL.     Planted  50  trees  in  blasted  holes  on  a  high  point  where 
there  is  considerable  gravel  and  the  soil  hard.    The  results  were  so  remarkable 
that  the  City  Park  Board  expects  to  blow  400  holes  with  Red  Cross. 

H.  D.  VAN  BENTHUYSEN. 

School  of  Commerce. 

WONDERFUL  GROWTH 

WYMORE.     Planted  100  one-year-old  apple  trees  in  the  Spring  with  Red 

Cross  that  were  cut  off  18  inches  above  the  ground.     By  late   fall  they  were 

as  high  as  an  average  man's  head,  having  made  wonderful  growth   for  yearly 

L.  BRIDENTHAL  &  CO. 

TENNESSEE 

RECOMMEND  METHOD 

SMITHVILLE.  W.  H.  Davis  &  Son,  wholesale  narserymen,  frequently 
send  us  names  and  addresses  of  their  customers  and  ask  us  to  send  them  Faini-- 
ers'  Handbooks  to  give  them  proper  instructions  for  blasting  tree  holes.  Davis 
&  Son  recommend  this  method  to  their  customers. 

MUCH  MORE  SATISFACTORY 

JOHNSON  CITY.    Planted  2,500  trees  with  Red  Cross  and  a  few  in  dug 

boles  as  a  check.    Those  in  blasted  holes  made  a  much  more  satisfactory  growth 

than  those  planted  hy  spade.    Expect  to  plant  8,000  more  trees  with  Red  Cross. 

R.  F.  BREWER,  Industrial  AgL, 

Carolina,  Clinchfield  and  Ohio  R.  R.  of  South  Carolina. 
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TEXAS 

DROUGHT  PROOF 

NEW  BRAUNFELS.    Planted  40  trees  with  Red  Cross, 
drought  during  summer,  trees  in  blasted  holes  stood  green  all  summer  and  did 

not  stop  growing  at  a"    ■•■'■■'-  *■' — —  ■'-  -'■ —  ' — '"  -*~— — i :—  — '  ~ff— .1 

much  from  drought 


not  stOD  growing  at  all,  while  those  in  dug  holes  sto[^d  growing  and  suffered 
'i  fror    ^ 


OTTO  LOCKE.  Proprietor 

Comal  Springs  Nursery. 
VERY  SUCCESSFUL 
HOUSTON.     Our   success   with  explosives   in   planting  trees   has  been  so 
satisfactory  that  we  would  not  think  of  planting  trees,  particularly  pecans,  with- 
out first  blasting  the  holes. 

F.  W.  COLBY,  President 

Aldine  Fig  Co. 
KILLS  FUNGUS 
BROWNWOOD.     Exploded  charge  of  Red  Cross  in  spot  of  ground  in- 
fested with  root  rot  fungus.    Immediately  planted  a  cherry  tree  in  same  spot 
which  grew  well  without  any  signs  of  root  rot.    Believe  explosion  will  destroy 
this  disease  within  considerable  distance  of  center  of  explosion. 

CHAS.  F.  WARD,  Mgr. 

Arbor  Hill   Nurseries. 
DOING  NICELY 
LAREDO.    Have  started  a  park  in  this  city  known  as  "Bella  VisU  Park." 
All  the  trees  were  planted  in  blasted  holes  and  they  sure  are  doing  nicely. 

E.  O.   STABEN. 

VERMONT 

A  LIFE  INSURANCE  POUCY 
SANDGATE.     Soil  sandy  loam.     Blaster,  as  a  test,  shot  250  holes  in  40 
minutes.     Cost  of  labor,  explosives,   etc.,   .0309  per  hole.     Consider  planting 
trees  in  blasted  holes  giving  them  a  life  insurance  policy. 

GEO.  W.  DENNEHY,  Mgr. 

E^  Mountain  Orchards. 

VIRGINIA 

TREES  DO  BETTER 

LYNCHBURG.     Have  used  Red  Cross   for  tree  planting  and   find  that 
the  trees  do  a  good  deal  better  when  the  holes  are  so  prepared. 

M.  N.  MOORMAN,  JR. 
BLAS'TCD  TREES  SEVENTEEN  YEARS 

LYNCHBURG.     Have  been  planting  trees  with  explosives  for  seventeen 
years  with  success. 

R.  C.  DRIVER,  Supt. 

Park  Commission. 
SPEEDS  UP  GROWTH 
CHERRYDALE.     Used    Red    Cross    for    planting   young   trees    and    re- 
juvenating old  ones.    Trees  planted  in  this  manner  are  running  away  from  the 
rest,  while  those  cultivated  with  Red  Cross  show  marked  improvement  over 
those  worked  in  the  old  way. 

PAUL  C  BISCHOFF. 
NEVER  AGAIN  FOR  SPADE 
CROZET.    Am  using  Red  Cross  everjr  day  now.    Bought  250  lbs.  to  plant 
I.OOO  trees.    Find  it  O.  K,    Shall  never  dig  another  bole  for  trees  except  with 
Red  Cross. 

S.  K.  GARRISON. 


:dbvG00^IC 


DID  FINE  WORK 

Used  Red  Cross  to  set  out  600  trees  and  it  did  fine 

H.  McVeigh. 

COST  LESS 

RICHMOND.  Planted  100  trees  with  Red  Crou  in  19II.  Did  not  lose 
a  tree,  although  summer  of  1912  was  very  dry.  Trees  made  vigorous  ^owth. 
Explosives  cost  less  than  labor  or  digging  holes  for  old-styte  tree  planting. 

R.  H.  JOHNSON. 
AU.UVED 
WAYNESBORO.     Planted  30  trees  with  Red   Cross  in  April    1911.     Al- 
though summer  was  very  dry,  all  have  lived  and   done  well.     Balance  of  the 
orchard  set  out  in  the  old  way  did  very  poorly  and  only  a  few  trees  lived. 

W.  R.  BOOKER. 
PHENOMENAL  RESULTS 
STUARTS  DRAFT.     Trees  are  far  outstripping  neighbors'  tr««s  planted 
without  Red  Cross.    I  set  300  apple  and  900  peach  trees  in  the  fall  of  19II. 
Blasted  every  hole.    Results  were  phenomenal,  as  in  1913  all  of  the'  1,200  trees 
set  are  living  and  thriving. 

R.  B.  NUGENT. 

MORE  THAN  PLEASED 

CHARLOTTESVILLE.     Planted  my  orchard   in   1911   with   Red   Cross. 
Orchard  has  done  finely  and  am  more  than  pleased  with  results. 

THOS.  S.  KELLER. 
WONDERFUL  GROWTH 
TIMBERVILLE.    In  November,  1912,  had  dug  about  8,000  tree  holes  and 
had  16,000  more  to  dig.    Was  induced  to  try  Red  Cross  on  remainder.    While 
next  year  was  very  diy,  trees  did  not  suffer  and  made  wonderful  growth  as 
a  result  of  blasting. 

J.  T.  KELLEY. 
FAR  AHEAD  OF  OLD  METHOD 
ROANOKE.     Used  Red  Cross  in  planting  fruit  trees.     Consider  it  far 
ahead  of  old  method,  getting  quicker  and  better  results. 

ERNEST  B.  FISHBURN. 

A  GREAT  BENEFIT 

:h ,„, 

a  dry  year,  blasting  v 

A.  E.  CARVER. 


DROUGHT  PROOF 


FISHERSVILLE.  Used  Red  Cross  to  set  out  young  trees  in  our  orchard. 
The  practical  and  beneficial  result  of  the  enperiment  was  that  while  the  drought 
was  distressing  in  the  balance  of  the  land,  from  two  to  three  feet  from  the 
trunks  of  our  small  trees  in  blasted  ground  was  distinctly  damp. 

WM.  A.  PRATT,  Mgr. 
Bell  View  Orchard  Co.,  Inc. 
CONCLUSIVE  PROOF 
TIMBERVILLE.    Trees  planted  in  spade-dug  holes  in  my  three-acre  or- 
chard failed  to  grow  and  I  kept  resetting  them  each  year  for  three  years.    In 
every  instance,  trees  died  before  they  had  made  four  inches  of  growth.    The 
fourth  time  I  used  explosives  to  set  trees.    All  lived  and  showed  a  growth  of 
from  18  to  24  inches  in  three  months,  although  weather  was  unfavorable. 

CHAS.  F.  HIGGS. 
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WASHINGTON 

ENTIRELY  SATISFACTORY 

NORTH  YAKIMA.     Planted  900  trees  with  Red  Cross,     Loss  about  4'A 

Eer  cent    In  sp&de-dug  holes  loss  about  10  to  20  per  cent.    Results  in  blasted 
oles  entirely  satisfactory. 

JAS.  W.  MATSON. 
MARKED  BENEFIT 
SPOKANE.    Used  several  hundred  pounds  Red  Cross  in  my  orchard,  and 
am  convinced  that  the  beneficial  effects  of  this  treatment  are  very  marked. 
The  shattering  of  the  subsoil  makes  available  a  largely  increased  amount  of 
fertility. 

LOUIS  A.  DYAR. 
ROSETTE  CURED 
NORTH  VAKIMA.     Through  the  use  of  Red  Cross  have  gotten  <^uick 
results  from  two  trees  badly  affected  with  rosette.     Both  seem  to  be  entirely 

F.  H.  HUNTER. 
MARKED  IMPROVEMENT 

WENATCHEE,  Used  Red  Cross  in  blasting  orchard.  Portion  where 
blasting  was  done  shows  marked  improvement  over  the  other  trees. 

H.  D.  CLARK 
ROSETTE  CURED 
NORTH  YAKIMA.    Know  from  experience  that  the  loss  in  planting  trees 
with  Red  Cross  is  nil  compared  with  the  shovel  and  pick.    I  have  also  overcame 
the  apple  rosette  by  regenerating  my  orchard  with  Red  Cross. 

PAUL  G.  KRUGER. 

WEST  VIRGINIA 

DEUGHTED 

PARKERSBURG.  Planted  3,600  trees  with  Red  Cross.  To  aa^  that  we 
are  delighted  with  new  process  is  speaking  mildly.  Previous  to  this  we  had 
planted  5,000  trees  in  spade-dug  holes  and  lost  3,500.  Did  not  lose  1  per  cent, 
of  the  trees  in  blasted  holes. 

J.  MENTON  CALDWELL,  President 

The  'Virginian  Orchards. 
GAINED  TEN  YEARS 
WHEELING.    Planted  maple  trees  with  Red  Cross.    When  10  years  old 
they  were  as  large  as  neighboring  trees  20  and  25  years  old,  planted  in  the  old 

R.  A.  HANKET. 
NO  ACCIDENTS 

PARKERSBURG.  Used  a  ton  of  Red  Cross  in  one  season  in  orchard 
work  without  slightest  accident.  The  loss  of  trees  planted  in  blasted  holes 
did  not  exceed  2  or  3  per  cent.  Where  the  trees  were  planted  without  Red 
Cross  from  60  to  75  per  cent.  died. 

F.    P.   MOATS. 

New  York  Nunerymen  Endorse  Blaiting 

Probably  the  greatest  nursery  section  in  the  United  States  is  located 
in  western  New  York.  The  centers  of  this  industry  are  Dansville  and 
Rochester.  There  are  probably  two  hundred  nurseries,  large  and  small, 
in  and  around  these  centers. 

The  propagation,  growing  and  selling  of  trees  is  the  nurserymen's 
business.  Naturally,  in  order  to  succeed,  he  must  make  a  thorough 
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study  of  all  that  pertains  to  the  successful  growing  of  trees.  His  advice 
as  to  the  selection  of  varieties,  planting  and  care  of  trees  is  asked  by  his 
customers  and  he  cannot  afford  to  make  recommendations  not  thor- 
oughly in  accord  with  the  best  horticultural  and  arbori cultural  practice. 

When  a  nurseryman,  therefore,  advises  the  planting  of  trees  in 
blasted  holes  it  may  be  safely  assumed  that  his  recommendations  are 
based  upon  his  best  judgment  and  upon  experience  in  his  profession. 

In  order  to  get  the  views  of  a  number  of  the  western  New  York 
nurserymen  we  sent  one  of  our  representatives  to  interview  them. 
Below  are  given  brief  extracts  from  his  reports : 

ROCHESTER,  N.  Y. 

WOODLAWN  NURSERIES.  Believe  in  and  encourage  planting  of  trees 
in  blasted  holes.  Requested  500  Red  Cross  Farmer  Booklets,  one  to  be  enclosed 
with  each  shipment  of  trees. 

ALLEN  L.  WOOD. 
GLEN  BROTHERS,  INC.    Believe  in  and  advocate  planting  of  trees  in 
tight  toils  by  blasting. 

R.  A.  MAYO, 

Manager. 
FAIRVIEW  NURSERIES.    Advocate  olanting  trees  in  blasted  holes.    Ask 
for  booklets  and  price  lists  to  distribute  to  their  customers. 

C.  G.  SCHOENER, 

Sales  Manager. 
HOOKER  BROTHERS.    Believe  in  and  advocate  blasting  for  fruit  trees 
in  heavy  soils  or  where  hard  subsoils  exist.    Asked  for  booklets  to  be  given  out 
by  their  salesmen, 

GRAHAM  NURSERY  CO.  Advocates  planting  trees  in  blasted  holes. 
Promised  to  send  us  a  list  of  their  agents  to  enable  us  to  send  each  one  a  supply 
of  Red  Cross  Farmer  Booklets  for  distribution  to  their  customers. 

J.  M.  CAMPBELL. 

Secretary. 
HAWKES  NURSERY  CO.     Believes  in  using  explosives  to  plant  trees 
and  recommends  it  whenever  subject  comes  up. 

CHAS.  H.  HAWKES, 
President  and  Treasurer. 
FREDERICK  E.  GROVER  4  CO.     Nursery  in  Wisconsin.     Believes  in 
using  explosives  to  loosen  soil. 

ALLEN  NURSERY  CO.    Advocates  planting  of  trees  in  blasted  holes. 
McGLENNON  &  KIRBY  CO,     Believes  in  planting  trees  in  blasted  holes. 
Planted   500   acres    in   this   way   at   Cooleewahee   plantation,   Albany,   Ga.,   and 
intends  doing  additional  work  in  same  line  down  there  later. 

CHARLTON    NURSERY   CO.     Advocates  plantir^  of   trees   in  blasted 

E.  M.  OSBURN. 

Sec'y  and  Treas. 
CHASE  BROTHERS.     Believe  in  use  of  explosives  in  certain  soils  and 
advocate  its  use.    They  send  our  booklets  to  those  who  make  inquiry  and  whose 
land  needs  the  treatment, 

PHILLIPS  NURSERY  CO.  Landscape  architects.  Recommend  use  of 
explosives  when  heavy  soils  are  encountered. 

IDEAL  NURSERY  CO.  Advises  buyers  of  nursery  stock  to  loosen  soil  by 
blasting  if  if  is  heavy.  Has  secured  several  blasting  jobs  for  the  professional 
blaster  near  that  locality. 

F.  J.   BLAESL 
EAGLE  NURSERY  CO.    Believes  in  use  of  explosives  for  tree  planting  in 
tight  loils.    Requested  a  supply  of  our  booklets  to  use  in  answering  inquiries. 
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DANSVILLE,  N.  Y. 

KING  BROS,  Recommend  the  use  of  explosives  to  loosen  up  the  soil 
previous  to  setting  out  trees  in  heavy  and  clay  soiU. 

MARTIN  KING. 

ALTON  E.  RANDALL.  Advocates  the  use  of  explosives  where  soil  is 
heavy  or  tight 

MALONEY  BROS.  &  WELLS.  Recommend  the  use  of  explosives  in 
planting  trees  in  heavy  soils. 

W.  J.  REILLY.  Believes  in  blasting  soil  and  subsoil. in  heavy  and  tight 
soils  and  recommends  it. 

REILLY  BROS.  When  customer  has  heavy  or  tight  soil  or  subsoil,  they 
recommend  the  blasting  of  the  ground  before  planting. 

WELLS  WHOLESALE  NURSERY  CO.  Advises  customers  when  they 
ask  about  using  explosives  to  plant  their  orchard  trees  that  way;  that  it  is  a 
good  thing  if  they  have  clay  or  heavy,  tight  soil  or  subsoil. 

KELLEY  BROS.  NURSERY  CO.    Sells  t 
advocate  using  explosives  in  tight  and  heavy  soil 

GEO.  A.  SWEET  NURSERY  CO.  Believes  in  loosening  the  soil  by  blast- 
ing preparatory  to  setting  out  trees. 

D.  G.  BANKER.  Believes  in  loosening  tight  and  heavy  soils  by  blasting 
previous  to  setting  out  trees. 

JOHN  W.  FINN.  Believes  in  and  advocates  blasting  heavy  soils  before 
setting  out  trees. 

A.  W.  HARTMAN.    "Knows  it  is  the  only  way  in  tight  soils." 

N.  W.  HARTMAN!  Planted  20  trees  in  blasted  and  20  in  spade-dug  holes 
as  a  test.  Stated  that  trees  on  blasted  ground  are  away  ahead  of  trees  in  the 
spade- dug  holes. 

SAMUEL  ERASER.  A  fruit  grower  of  Geneseo,  N.  Y.,  has  a  grove  planted 
in  blasted  holes.  Eight  different  Danville  nurserymen  commented  favorably  on 
the  superiority  of  this  grove  over  other  groves  in  the  same  neighborhood. 

J.  B.  MOREY.  Advocates  loosening  soil  for  tree  planting  and  will  so 
advise  in  the  tree-planting  instructions  contained  in  his  new  nursery  catalogue. 

A  Customer's  Letter  to  a  Blaster 

After  planting  500  of  our  trees  in  the  holes  which  you  blasted  with  Red 
Cross  for  us,  we  feel  it  our  duty  to  write  you  a  letter  of  appreciation  for  the 
good  work  which  you  have  done.  We  would  not  have  had  but  a  small  part  of 
our  trees  planted  by  this  lime  if  we  had  the  old  spade  and  shovel,  whereas, 
the  planting  of  trees  is  a  pleasure  with  the  blasted  hole. 

We  have  blasted  out  several  holes  for  filling  in  our  old  orchards,  and  let 
us  assure  you  that  we  will  never  entertain  the  thought  of  setting  a  tree  the  old- 
fashioned  way,  after  knowing  the  benefits  that  can  be  realized  through  the  use 
of  Red  Cross..  It  is  very  evident  to  us  that  the  blasted  tree  has  by  far  the 
advantage  over  a  tree  set  the  old  way.  as  the  subsoil  is  so  shattered  that  the 
tender  roots  will  find  it  easy  to  shoot  out  and  find  the  necessary  foods  for  life, 
while  the  other  tree  is  fighting  hard  to  find  a  place  to  get  its  tender  roots  out  of 
what  you  might  call  a  post  hole. 

If  you  should  meet  any  parties  who  have  not  yet  realized  the  value  ot  Red 
Cross  explosives  on  the  farm,  we  should  he  glad  to  have  you  refer  them  to  us, 
as  Red  Cross  is  certainly  an  obedient  servant,  when  properly  used. 

With   kind   regards   to   you   and   your   family,   we   wish   you   all   kinds   of 

Respectfully  yours, 

HICKS  BROS. 
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Answers  to  Questions 

lyhen  is  the  best  time  to  blast  ground  for  tree  planting? 

Late  summer  or  fall  when  the  subsoil  is  driest.  This  is  true 
whether  the  trees  are  to  be  planted  in  the  fall  or  in  the  next  spring.  By 
Masting  two  weeks  or  more  before  plantii^,  opportunity  is  given  for 
rains  to  settle  the  ground  and  iill  any  pothole  the  blast  may  have 
formed. 

If,  however,  the  blasting  must  be  done  immediately  before  plant- 
ing, whether  in  fall  or  spring,  it  is  entirely  feasible,  provided  the  sub- 
soil is  fairly  dry,  and  that  the  blasted  ground  is  shoveled  or  poled  down 
so  as  to  fill  the  pothole.  The  chief  objection  to  spring  blasting  is  that 
the  subsoil  is  usually  too  wet  to  permit  a  good  pulverization  by  the  blast. 

IVili  the  gases  from  the  explosive  harm  the  treet 

No,  there  is  nothing  poisonous  to  vegetation  in  these  gases,  but  if 
inhaled  freely  by  the  blaster,  will  cause  headaches.  It  is  very  doubtful 
that  they  poison  or  suffocate  any  animal  life,  but  the  force  of  the  blast 
will  destroy  by  shock  any  animal  life  in  the  ground  in  the  egg  state. 
This  explains  why  blasting  is  effective  in  eradicating  fungus  diseases, 
nematoid,  etc. 

May  the  holes  be  blasted  in  a  garden  or  field  containing  grotving  crops? 
Yes,  without  harm  to  any  except  those  immediately  at  the  spot 
where  the  bore  hole  is  made.  A  tree-planting  blast  in  dry  subsoil, 
properly  tamped,  scarcely  moves  the  surface  of  the  ground.  In  fact, 
such  blasting  will  benefit  the  growing  crop  by  enabling  its  roots  to 
penetrate  new  stores  of  food  and  moisture. 

How  can  I  tell  whether  or  not  the  subsoil  is  dry  enough  to  blast? 

Shovel  away  the  top  soil,  then  take  out  a  shovelful  of  subsoil. 
Squeeze  some  of  it  in  the  hand.  If  it  is  plastic  like  putty  and  can  easily 
be  formed  into  a  ball,  it  is  too  wet.  Or  if  your  first  blast,  tamped  in 
nearly  to  the  top  of  a  30-inch  bore  hole,  throws  large  chunks  of  earth 
into  the  air,  the  subsoil  is  too  wet  and  you  should  delay  blasting  until 
some  other  day  when  it  is  drier. 

Do  you  supply  men  to  do  the  blasting? 

No,  Our  Farmer's  Handbook  of  Explosives,  sent  free  on  request, 
gives  full  instructions.  But  for  the  benefit  of  those  who  do  not  care  to 
do  the  blasting  themselves,  we  supply  all  inquirers  with  the  names  of 
any  professional  blasters  in  their  vicinity  of  whom  we  may  know  whom 
farmers  may  hire  by  the  day  or  job.  We  also  furnish  the  address  of 
nearest  dealer  and  a  price  list  of  blasting  supplies. 
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THE  PROPER  WAY.T6;5ET'a  ■riffiE 


A.  Good  fertile  topsoil  must  be  used  about  the  roots.  If  the  tree 
is  to  be  planted  in  impoverished  ground,  good  soil  should  be  provided 
for  it. 

B.  Plant  a  tree  just  as  deeply  as  it  stood  in  the  nursery  row.  This 
depth  is  very  easily  determined  by  the  dirt  line  always  shown  at  the 
bottom  of  the  trunk.  Failure  to  plan!  in  accordance  ifitk  this  rule 
probably  results  in  the  loss  of  more  trees  than  any  other  cause. 

C.  Before  planting  cut  off  all  the  broken  or  bruised  parts  of  roots. 

D.  Be  sure  to  press  earth  firmly  about  the  roots,  especially  about 
the  crown,  so  that  every  particle  of  the  roots  will  be  embedded  in  com- 
pact soil. 

E.  A  tamping  stick  may  be  used  to  work  the  soil  firmly  about  the 
roots.  With  small  trees  and  plants  the  dirt  will  settle  firmly,  if  the  plant 
is  gently  lifted  up  and  down  when  the  hole  is  half  filled,  so  that  the  dirt 
win  work  its  way  between  the  roots.  Just  before  filling  in  all  the  dirt 
press  it  firmly.  Be  sure  that  ike  dirt  is  well  compacted,  excepting  three 
or  four  inches  at  the  top  of  the  hole,  which  should  be  loosened  by 
occasional  cultivation. 

F.  If  buds  have  begun  to  swell  at  time  of  planting  or  if  the 
ground  is  dry,  watering  when  the  hole  has  been  three-quarters  filled  will 
not  only  moisten  the  roots,  but  help  settle  the  soil  firmly  about  them. 
Should  drought  ensue  afterwards,  occasional  watering  will  be  necessary 
until  the  tree  becomes  established;  watering  is,  however,  frequently 
overdone  and  death  from  this  cause  occurs  to  trees  and  plants  almost  as 
frequently  as  from  neglect  to  water. 

G.  Trim  broken  or  bruised  branches,  also  two-thirds  of  the  pre- 
vious year's  growth ;  because  the  roots  in  their  disturbed  condition  can- 
not at  the  outset  nourish  as  large  a  top  growth  as  before  they  were 
disturbed  by  moving. 

H.  It  is  often  best  not  to  trim  the  leader  or  central  stem,  as  a 
forked  tree  may  result.  Hardwood  trees,  like  the  oak  and  beech  espe- 
cially, should  not  have  their  central  leader  trimmed. 

I.  If  the  tree  is  large  or  in  an  especially  exposed  place  where 
winds  may  loosen  it,  support  it  with  wires  and  provide  some  protection 
where  the  wires  come  in  contact  with  the  tree  trunk.  A  piece  of  burlap 
with  a  few  sticks  are  useful  to  prevent  the  wires  chafing  the  tree  where 
they  come  in  contact  with  it. 

J.  After  planting,  it  is  better  to  leave  a  cultivated  area  about  the 
tree  than  to  sod  close  to  it.  This  cultivated  area  should  be  from  three 
to  five  feet  in  diameter. 

K.     Fertilizer,  in  the  form  of  stable  manure  or  compost,  may  be 
used,  but  should  not  come  in  direct  contact  with  the  roots.     A  mulch 
applied  after  the  planting  is  usually  the  best  way  to  supply  this  fer- 
tilizer, as  it  then  also  acts  to  conserve  the  moisture. 
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Subsoiling  in  Illinois 

The  view  at  the  top  of  the  page  shows  a  field  of  oats  near  Taylor- 
ville,  111.  That  part  of  the  field  in  the  background  was  subsoiled;  in 
the  foreground,  it  was  not.  Otherwise  the  field  was  prepared  for 
planting  in  exactly  the  same  way  all  over.  The  oats  were  planted  at 
the  same  time.  The  dividing  line  between  the  subsoiled  and  unsub- 
soiled  oats  can  be  seen  in  the  picture. 

The  man  in  the  top  picture  is  standing  in  the  unsubsoiled  oats ;  in 
the  lower  picture,  he  is  in  the  subsoiled  portion.  Note  the  difference 
in  height  of  oats. 

The  two  bunches  of  oats  that  he  has  pulled  are  shown  in  the  sepa- 
rate photograph  at  the  left.  The  long  stalks  were  taken  from  the  sub- 
soiled  portion  of  the  field ;  the  short  stalks  from  the  unsubsoiled  portion. 

These  pictures  furnish  unmistakable  proofs  of  the  value  of  sub- 
soiling. 
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Land  Drainage 


The  drainage  of  the  wet  lands  of  American  farms  is  more  impor- 
tant and  will  develop  greater  wealth  than  would  be  possible  by  oper- 
ating all  the  gold  mines  in  the  48  States  and  Alaska.  There  are  more 
than  75,000,000  acres  of  swamp  and  overflowed  lands,  and  more  than 
100,000,000  acres  need  better  drainage  to  bring  them  up  to  a  satis- 
factory crop-producing  condition. 

The  extent  of  the  individual  drainage  proposition  varies  from  a 
few  square  rods  in  tlie  corner  of  the  farm  to  tracts  of  several  millions 
of  acres.  Practically  every  farm  in  the  heavy  crop- producing  areas  of 
the  United  States  needs  some  ditching,  and  there  is  hardly  a  stream  in 
the  entire  boundary  of  the  Union  that  does  not  need  to  be  corrected  to 
give  better  service  in  discharging  tJie  large  amounts  of  waste  water 
from  heavy  rains,  and  to  protect  low  lands. 

Drainage  does  not  simply  mean  getting  the  standing  water  off  of 
the  surface  of  the  fields.  It  must  include  the  lowering  of  the  water 
table  in  the  soil  to  a  sufficient  depth  to  allow  the  natural  changes  in  the 
subsoil  to  take  place  without  a  check,  and  to  permit  the  deep-rooting 
of  plants.  Neither  is  possible  if  the  soil  and  subsoil  are  choked  with 
water.  Drainage  performs  the  double  purpose  of  storing  the  greatest 
amount  of  available  soil  moisture  and  disposing  of  all  excesses. 

The  mosquito  pests  and  the  attending  diseases  are  the  result  of 
poor  drainage,  which  reiiders  parts  of  the  country  almost  uninhabitable. 
Relief  in  this  particular  alone  will  amount  to  an  increase  in  land  values 
to  several  times  the  present  selling  price. 

Good  roads  are  essential  in  any  prosperous  community,  but 
cannot  be  maintained  without  good  drainage,  as  wet  roadbeds,  no  mat- 
ter what  the  surface  may  be,  will  never  stand  traffic.  In  many  cases 
the  processes  of  ditching  and  road  building  are  carried  on  hand  in 
hand  with  the  greatest  success.    • 

Drainage  includes  everything  from  deep  cultivation  to  permit  the 
subsoils  to  absorb  the  maximum  amount  of  water  and  hold  it  out  of  the 
drains,  to  the  digging  of  ditches  more  than  a  hundred  yards  in  width, 
and  many  feet  deep. 
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Methods  of  Digging  Ditches 

The  oldest  and  best-known  method  of  digging  ditches  is  with  tlie 
pick  and  shovel,  which  requires  much  hand  labor  and  is  usually  very 
expensive.  Where  very  narrow  ditches  are  needed,  as  for  the  laying  of 
underground  tile  or  pipes,  where  the  ditches  will  later  be  filled  with 
the  dirt  that  has  been  dug  out,  either  hand  or  mechanical  diggers  are 
used,  though  both  methods  are  greatly  impeded  by  wet  soils,  roots,  and 
stumps. 

For  large,  long  ditches  the  floating  dredge,  drag-line  excavator,  or 
other  heavy  digging  machinery  finds  unquestioned  use,  in  connection 
with  explosives  for  stumping  and  loosening  heavily  impacted  soils  and 
rock. 

The  newest  method  of  ditching,  and  one  that  is  growing  in  use  on 
account  of  its  speed  and  economy,  is  with  explosives.  By  this  means 
ditches  from  2  to  6  feet  in  depth  and  from  4  to  20  feet  in  width  can  be 
excavated  most  satisfactorily  in  every  type  of  material  except  loose, 
dry  sand.  The  adoption  of  this  method  of  ditching  means  a  saving  in 
time  and  money  and  in  getting  ditches  where  no  other  method  is  prac- 
ticable on  account  of  the  soil  conditions.  The  method  finds  ready  appli- 
cation in  everything  from  clear  muck  or  heavy  clay,  to  the  worst  swamp 
conditions  where  roots,  stumps  and  an  excess  of  water  render  every 
other  method  impracticable  except  for  very  large  ditches  where  heavy 
machinery  must  be  used. 

No  expensive  equipment  is  needed.  The  outlay  for  explosives  can 
be  made  for  the  exact  amount  of  work  that  is  to  be  done  which  relieves 
the  need  of  a  heavy  overhead  charge  for  money  invested  in  equipment 
and  tools.  Ditch  blasting  is  applicable  on  everything  from  the  short 
ditch  to  drain  the  back  field  to  the  correction  of  miles  of  large  streams. 

The  methods  are  simple  and  reliable,  as  will  be  pointed  out  in  the 
following  reports  of  work  actually  dpne. 

The  rational  use  of  explosives  will  mean  a  saving  of  millions  of 
dollars  in  the  reclamation  of  the  large  drainage  districts  and  in  the  per- 
fection of  drainage  on  individual  fields. 

Du  Pont  Cut*  Co*t  in  Two 

Onamia,  Minn.,  Aug.  9,  1911, 
In  regard  to  ditching  with  Du  Pont  will  say  it's  grand  in  wet  ground.  The 
ciitch  dug  on  my  place  would  cost  mc  at  least  80c.  per  rod,  and  with  Du  Pont 
it  was  less  than  half ;  and  then  such  quick  work.  One  minute  after  loading 
was  done  the  water  came  running  in  like  the  ditch  had  been  there  all  the 
time.    I  think  it  was  fine.  Yours  very  truly, 

PETER  PETERSON. 

Ditching  with  Du  Pont  Cost*  One-Fourth  Ordinary  Method 

St.  Louis,  Mo.,  February  8,  1912. 
We  take  pleasure  in  advising  you  that  in  the  month  of  November,  1911.  we 
dug  a  ditch  with  Du  Pont — about  500  yards  long,  10  feet  wide  and  4  feet  deep. 
The  result   was  very  satisfactory  and   gratifying,  and   the   cost  was  not  much 
more  than  one-fourth  of  digging  the  ditch  by  ordinary  methods. 

If  you  have  any  prospective  patrons  in  this  section  of  the  country,  will 
take  great  pleasure  in  giving  them  the  facts,  and  if  they  care  to,  showing  them 
the  result  of  the  ditching  done  by  us. 

Very  truly  yours, 
ISLAND  REALTY  AND  INVESTMENT  CO. 
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Ten  Dajn'  Work  in  One  Day 

Itclalive  to  the  ditching  work  on  May  16tli,  at  Vandalia,  I  would  advise 
that  the  result  was  highly  satisfactory  to  all  interested. 

The  ditch  averaged  4  feet  deep  and  6  feet  wide  at  the  top.  , Owing  to  the 
fact  that  the  work  was  done  in  dry  ground  it  was  necessary  to  use  a  battery  in 
connection  with  same.  This  increased  the  cost  of  the  work.  In  the  manner 
in  which  the  ditch  was  shot,  the  expense  averaged  $1.30  per  rod.  Had  the 
ground  been  wet  the  cost  would  have  been  90c.  per  rod.  To  have  done  the 
work  with  teams  and  scrapers  would  have  cost  us  $1.50  per  rod  and  required 
10  days  to  complete  the  work  that  was  done  in  one  day. 

Yours  truly, 

GEO.  F.   SNERLY, 
District  Drainage  Commissioner,  Fayette  Qiunty,  III. 

Does  Four  Days'  Work  in  Three  Houra 

London  Grove,  Pa.,  November  6,  1911. 

I  am  pleased  to  advise  that  I  have  used  Red  Cross  for  draining  swamps 
on  my  property,  reclaiming  about  one-eighth  of  an  acre,  which  has  always  been 
unproductive.     This  is  now  pasture  land. 

This  land  was  drained  by  ditching,  and  I  found  the  use  of  Red  Cross  for 
this  work  less  than  one-third  the  cost  of  digging  by  hand  and  then  hauling 
away  the  dirt.  The  time  consumed  in  ditching  with  Red  Cross  required  about 
three  hours  for  one  man,  and  by  the  old  method  of  digging  it  would  have  taken 
one  man  at  least  four  days.  This  would  have  left  dirt  on  the  ridge  along  the 
drain,  whereas  by  using  Red  Cross  it  was  distributed  evenly  along  the  sides. 

T.  S.  GROFF. 

U«ec  Red  CroM  in  Irrigation  Ditching 

Billings,  Montana,  Feb.  17,  1912. 
Last  spring  (19111,  your  Mr.  J.  C.  Morgan  made  four  shots  on  my  place. 
The  idea  was  to  loosen  up  the  gravel  and  hardpan  so  that  the  water  would 
drain  from  the  low  ground  into  the  drain  ditch  which  traverses  my  property. 
Hitherto,  during  the  irrigating  season,  water  would  stand  on  low  areas  of 
my  ground,  and  it  would  he  necessary  for  me  to  run  lateral  drain  ditches 
from  the  main  ditch  to  the  low  spots.  Mr.  Horgan  put  holes  down  about  five 
feet  and  charged  them  with  one  and  one-half  pounds  of  Red  Cross. 

This  summer  the  ground  thus  shot  absolutely  drained  into  the  main  drain 
and  water  would  not  stand  on  it,  so  I  can  recommend  this  system  to  any 
wishing  to  overcome  similar  conditions.  Yours  truly, 

BILLINGS  GREENHOUSE  CO., 

By   J.   W.   Partington. 

Blasting  Cheaper  Than  Digging 

Blasted  a  drainage  ditch  for  a  distance  of  120  rods  at  a  cost  of  43  cents  per 
roc(.  The  ditch  was  run  through  an  old  creek  bottom  where  the  ground  was 
wet,  but  cross  cuts  were  made  through  high  dry  banks,  for  the  purpose  of 
straightening  the  course.  The  results  of  this  ditching  were  very  satisfactory, 
the  results  on  high  ground  being  equally  as  good  as  on  the  low  ground. 

It  would  be  impossible  for  any  man  to  dig  as  good  a  ditch  as  we  got,  three 
feet  by  four  feet,  at  a  cost  of  43  cents  per  rod,  in  the  kind  of  soil  we  went 
through,  unless  he  used  Du  Pont  explosives. 

JOSEPH  WOLFE, 

Ewen,   Mich. 
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Du  Pont  Save*  $435.00  for  This  MiMoari  Farmer  and  InereaMd 
Value  of  His  Farm  by  IncreatinK  Crops 

Or  March  10,  1911,  a  large  ditch  was  shot  at  Diehlstadt,  Mo.,  on  the  farm 
of  Mr.  Max  L.  Ostner.  See  foot  of  page,  showing  finished  ditch  and  waler 
flowing  through  it. 

The  length  of  the  ditch  made  was  1,720  feet.  Three  rows  of  holes,  3  feet 
apart  each  way,  were  drilled,  the  rows  being  staggered.  The  center  row  of 
holes  were  3  feet  8  inches  deep  and  the  two  outside  rows  3  feet  deep.  In  each 
of  the  center  holes  were  loaded  3  cartridges,  Du  Pont  straight  SO  per  cent.,  IJi 
X  8,  and  in  each  of  the  outside  holes  2  cartridges.  It  was  originally  planned 
to  fire  the  entire  1.720  feet  of  ditch  with  one  set  of  primer  holes,  i.  e.,  two 
holes  in  each  row,  these  holes  being  loaded  with  an  extra  cartridge,  containing 
the  cap  and  fuse.  When  fired  500  feet  of  the  ditch  was  cleaned  out,  and  it 
developed  that  there  was  a  dry  sand  ridge  in  the  center  of  the  1,720  feet  which 
extended  about  400  feet,  this  preventing  the  entire  1,720  feet  from  being  ex- 
cavated with  the  one  priming.  A  second  primer  group  was  arranged  and  in 
this  shot  800  feet  of  ditch  was  made.  Several  extra  primings  were  necessary 
to  get  the  dry  sand  ridge  blown  out  cleanly.  There  was  about  I  foot  of  water 
in  all  the  holes  blasted  with  the  exception  of  those  in  the  diy  sand  ridge.  The 
soil  in  the  remainder  of  the  ditch  was  a  saturated  sandy  loam  with  some  mixture 

The  ditch  made  was  16  feet  wide  at  the  top,  8  feet  wide  at  the  bottom  and 
averaged  4  feet  in  depth.    It  was  fairly  well  cleaned  out  all  along. 

The  total  cost  of  the  ditch  was  $329.  There  were  moved  3.058  cubic  yards 
of  material,  costing  10.76c.  per  cubic  yard  for  the  entire  work,  against  25c.  per 
cubic  yard  if  the  ditch  had  been  dug  by  pick  and  shovel. 

The  temperature  at  the  time  of  demonstration  was  62  degrees  F.  in  the 
sun,  and  49  degrees  in  the  shade.  The  temperature  of  the  water  in  the  holes  was 
35  degrees  Fahrenheit. 


COMPLETED   DIICH   OSTNER  FILLED   WITH   WATER 
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Succeitful  Ditching  on  Farm  of  Editor  of 
American  Agriculturist 

Newburgh,  N.  Y.,  July  18,  1911. 
"The  blasting  demonstration  on  my  farm  last  week  was  an  em- 
phalic  success.     The  ditching;  was  a  complete  surprise  to  everybody. 
The  explosive  certainly  did  the  work  and  made  as  pretty  a  ditch  as 
ever  I  saw. 

"C.  W.  BURKETT." 


A  FEW  MINUTES  AFTER  THE  HLAST 
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Better,  Quicker  and  Cheaper  Ditching  in  Difficult 
Material  by  Use  of  Dynamite 

Rough,  swamp  ditching  has  heretofore  been  so  difficult  and  expen- 
sive that  millions  of  acres  of  the  most  fertile  swamp  land  have  been 
allowed  to  lie  idle  for  want  of  better  drainage.  Such  swamp  conditions 
are  a  menace  to  health  and  greatly  reduce  the  profitable  productivity  of 
the  individual  farm  and  of  the  community. 

The  conditions  generally  are  aggravated  by  the  soil  being  so  full 
of  water  that  neither  men  nor  teams  can  work  to  advantage,  and  the 
activities  of  both  are  often  stopped  entirely  by  all  the  dug  portions  of 
the  ditch  filling  with  water  which  drains  in  from  the  soil.  Mats  of 
roots,  and  large  stumps  also  materially  retard  digging  and  increase  the 
cost. 

Such  an  adverse  condition  was  selected  in  the  swamp  land  of 
Georgia  for  a  demonstration  of  ditching  with  dynamite  before  the 
Georgia  Drainage  Congress,  at  a  recent  annual  meeting,  Tlie  soil  was  a 
sandy  muck  saturated  with  water,  and  laced  together  with  a  luxuriant 
growth  of  roots.  The  surface  was  studded  with  large  green  gum  and 
bay  stumps.  The  location  was  selected  because  the  managers  consid- 
ered it  an  impossible  undertaking.  An  idea  of  the  conditions  can  be 
gotten  from  the  accompanying  illustrations. 

The  line  of  the  ditch  was  laid  off  with  a  light  cord.  Holes  were 
punched  along  this,  spaced  two  feet  apart,  to  a  deptli  of  thirty  inches. 
Each  hole  was  loaded  with  two  cartridges  of  dynamite ;  one  60  per  cent. 
Du  Pont  Straight,  the  other  40  per  cent.  Red  Cross  Extra.  A  few 
extra  cartridges  were  put  directly  under  the  larger  stumps.  The  blast 
was  fired  by  the  propagated  method,  using  only  one  cap  to  each  section 
of  ditch. 


LOADING  THE  DITCH  /^  i 
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\  SHORT  TEST  SHOT 


The  result  was  a  clean  ditch  9  feet  wide  and  3^  feet  deep,  with  a 
bottom  almost  absolutely  true  to  the  desired  grade,  at  a  cost  of  less  than 
\Oyi  cents  the  cubic  yard.  The  minimum  estimate  for  hand  labor  on 
this  job  was  25  cents  the  yard,  and  it  is  quite  unlikely  that  the  work 
could  have  been  done  at  this  price. 


THE  FINISHED  DITCH 
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Ditckins  with  Explosives  Endoned  hy  High  Authority 

UPPER  PENINSULA  STATION. 

Leo  M.  Geismar,  Supt. 

Michigan  ExfilRiment  Station, 

Chatham,  Mich..  March  II,  1912. 

I  have  used  many  tons  of  explosives  within  the  past  twenty  years,  both  in 
removing  stumps  and  for  breaking  up  large  boulders,  but  having  never  seen 
it  used  tor  digging  ditches,  1  became  interested  in  an  experiment  made  in  this 
neighborhood  last  summer.  The  test  was  made  on  a  side  hill  underlaid  with 
a  ledge  of  magnesium  limestone  about  iive  feet  below  the  surface.  Springs 
about  half-way  up  the  side  hill  kept  the  lower  half  of  the  hill  and  about  six 
acres  of  the  level  ground  below  in  an  extremely  wet  condition.  The  soil  is 
a  sandy  loam  which  contains  a  few  small  boulders  and  many  large,  flat  stones 
thrown  into  various  positions  and  weighing  from  20  to  sometimes  over  150 
pounds  each.  Hand  digging  in  such  ground  is  necessarily  slow,  for  ditches 
have  to  be  dug  wide  at  the  bottom  to  keep  from  caving  in,  and  many  large 
stones  must  be  either  broken  up  or  removed  with  crowbars.  There  are  several 
of  these  side  hills  in  this  neighborhood,  and  two  men  rarely  average  more 
than  a  rod  and  a  half  a  day  in  digging  ditches  on  such  ground. 

To  cut  the  water  off,  a  ditch  four  rods  long  was  blasted  out  with  explosives, 
the  amount  used  being  evidently  more  than  would  have  been  necessary,  for  it 
not  only  opened  a  ditch  of  ample  width,  but  sliattered  nearly  a  foot  of  the 
solid  ledge  of  rock  in  the  bottom.    The  cost  was  as  follows : 

Explosives,  caps  and  fuse   $3.00 

1  man,  1  hour    blasting    25 

1  man,  2  hours  cleaning  out  bottom  of  ditch 35 

Total   $3,60  or  90c.  a  rod. 

With  two  men  digging  out  and  a  half  rods  a  day  and  getting  each  $1.75 
a  day,  the  cost  per  rod  would  have  been  $2.33  or  over  two  and  a  half  times  more 
than  the  cost  of  blasting.  This  demonstration  convinces  me  that  on  ordinary 
ground,  especially  heavy  clay,  the  cost  of  digging  with  explosives  must  be  less 
than  one-half  the  cost  of  hand  digging.  Furthermore,  the  work  of  blasting  is 
done  so  rapidly  that  the  advantage  thereof  cannot  well  be  overlooked. 
Very  respectfully  yours, 

LEO  M.  GEISMAR, 

Superintendent. 

Endorsed  by  Experiment  Station 

We  have  done  some  rcmarkahly  efficient  ditching  work  at  a  small  cost 
(compared  to  teams  and  pick  and  shovel)  by  using  Du  Pont.  I  have  in  mind  a 
piece  of,  ditch  50  feet  long,  6  feet  wide,  and  3  feet  deep,  which  was  dug  at  a 
cost  of  l2-}i  cents  per  culiic  yard.  An  argument  that  greatly  favors  using 
Du  Pont  in  this  particular  kind  of  work  is  that  no  water-holding  banks  are 
thrown  up.  resulting  tn  almost  perfect  surface  drainage.  Another  feature 
greatly  in  favor  of  using  Du  Pont  in  ditching  is  the  rapidity  in  which  it  can  be 
done.  When  the  ground  is  wet  and  heavy,  and  farming  operations  are  at  an 
enforced  standstill,  then  is  the  time  to  do  the  best  work  in  ditching — with 
Du  Pont. 

PAUL  D.  PERKINS, 

Supi,  .-Xn^lelon  Station. 
Texas  Agricultural  Experiment  Stations. 

Worthless  Land  Reclaimed 

Blasted  an  acre  thai  had  Iwcn  under  water  for  months,  and  it  was  almost  dry 
the  morning  after  the  work  was  done.  Before  draining  it  was  absolutely  worth- 
less, but  is  now  worth  $35.  For  years  it  produced  nothing,  but  I  expect  to 
average  $40  a  year  from  the  crop  off  this  acre. 

L.  s.  wolfe; 

Orangeburg,  S.  C. 
110 

DiclzedbyGoOglC 


8,000  Acrei  RecUimed  by  Dftchins 

Hebnando,  Miss.,  January  15,  1912. 
Your  letter  received  this  A.  M.  in  regard  to  the  use  of  explosives,    I  have 
had  a  very  remarkable  success  in  this  line,  especially  in  blasting  stumps,  ditches 
and  hardpan. 

There  was  a  large  drainage  district  in  this  county,  called  Hurricane  Swamp 
Land  District,  comprising  about  eight  thousand  (8,000)  acres  of  land>  not 
susceptible  to  cultivation.  Bonds  were  issued  to  the  amount  of  $10,000  for  a 
ditch  8  feet  wide  and  from  2^j  to  10  feet  deep.  My  father  was  interested 
in  several  thousand  acres  of  land  in  this  district,  so  he  bought  the  bonds  and 
carried  out  the  contract  of  excavating  the  canal. 

I  was  put  in  charge  of  the  above  work  and  completed  the  canal,  using  pver 
two  thousand  dollars'  worth  of  R«d  Cross.  My  first  order  for  one  thousand 
(1,000)  pounds  of  40  per  cent.  Red  Cross  made  the  stumps  come  so  easy  .that 
I  thought  blasting  the  ditch  was  possible,  so  I  began  and  in  a  few  days  cbuld 
remove  more  dirt  for  $1.50  invested  in  Red  Cross  than  $3  of  shovel  work.  I 
made  average  of  handling  dirt  at  llj^c.  per  cubic  yard,  where  it  would  [lave 
cost  me  20c,  to  shovel  same.  Where  the  cut  was  more  than  6  ft.  negroes  wbuld 
not  attempt  to  use  the  shovel,  but  wanted  barrows.  So  here  is  where  Mr.  Negro 
lost  out,  as  the  Red  Cross  blew  it  out  most  successfully.  i 

The  above  canal  was  in  made  land  from  4  to  10  feet  deep  and  required 
considerable  boring  to  get  under  some  of  the  largest  stumps,  but  after  the 
explosion  I  had  no  bother  with  pulling  the  remains  off  right  of  way.  In  using 
the  stump  puller  it  was  more  trouble  to  remove  the  stumps  after  being  pulled 
as  the  dirt  remaining  on  some  of  the  stumps  would  weigh  tons  and  had  to 
be  loosened  and  knocked  off  with  the  use  of  two  (2)  sticks  of  Red  Cross. 
When  using  Red  Cross  a  man  could  roll  it  off  with  little  trouble  right  away, 
and  without  it  he  could  have  hardly  pulled  it  off  with  eight  yoke  of  cattle. 

This  land  that  was  worthless  is  now  the  finest  land  in  the  county.  I  have 
used  the  40  per  cent.  Red  Cross  in  all  of  my  work,  and  we  attribute  the  fast 
coming  and  washing  due  to  the  use  of  your  explosives.  I  hope  to  blast  about  IS 
acres  of  my  own  farm  between  now  and  the  15th  of  March.  The  above  work 
will  be  subsotling,  as  we  have  a  very  heavy  clay  subsoil  in  this  district.  I 
thoroi^hly  understand  all  the  details  of  setting  trees  with  Red  Cross. 
Yours  very  truly, 

N.  C.  BANKS.  . 
Box  14,  .Hernando.  Miss. 

Tile  Drain  Made  Effective  by  Blasting 

1  shot  35  acres  of  swamp  land  which  in  former  years  was  covered  ^ith 
water,  many  places  standing  a  foot  deep.  Although  there  was  a  drain  through 
the  field,  the  water  would  not  disappear  because  of  impervious  material  between 
main  drain  and  swamp  land.  The  object  of  shooting  was  to  break  up  this 
impervious  material  so  that  the  water  would   drain   through   from  swamp  land 

The  regular  method  of  digging  a  drain  or  several  laterals  from  bogs  to 
main  drain  would  have  cost  me  $400.  Blasting  with  Du  Pont  only  cost  me  $47, 
and  my  land  has  increased  in  value  from  practically  nothing  to  $125  per  acre. 

W.  J.  SNODDY, 

Billings,   Mont. 

DoiLcdbitjOOglC 


A'O  DITCHES  BLASTED  THROUGH  HEAVY,  STUMPY  GROUND  AT  CHARLES- 
TON, S,  C,  UNDER  THE  DIRECTION  OF  A  GOVERNMEXT  ENGINEER.  THESE 
WERE  FINISHED  BY  HAND.  THE  TOTAL  COST  WAS  MUCH  LESS  THAN  BY 
METHOD  OF  DITCHING  ORDINARILY   EMPLOYED 
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Ditching  Cranberry  Bogs 

This  class  of  ditching  differs  from  the  ordinary  because  what  is 
required  is  not  merely  a  means  of  removing  surplus  water  from  land, 
but  also  a  means  of  flooding  the  same  land  several  times  a  year. 

The  sort  of  land  best  adapted  for  cranberry  culture  is  ideal  for 
ditching  with  Du  Pont  because  wet  and  heavy. 

The  method  used  is  by  propagated  blast  from  a  central  detonator, 
no  blasting  machine  or  electric  blasting  cap  being  required. 

Twenty-Year  Success  in  Oanbenr  Bog 

Mr.  A.  J.  Rider,  Secretary  of  the  American  Cranberry  Growers'  Association, 
of  Hammonton,  N.  J.,  writes : 

1  have  used  Du  Pont  in  ihe  development  of  my  cranberry  enterprises  with 
success  and  economy  for  the  past  twenty  years.  In  removing  (Astructions  from 
water  courses,  opening  ditches  and  preparing  the  way  (or  dams  and  flood-gates, 
it  is  especially  useful.  I  keep  a  supply  on  hand  at  all  times,  and  my  foremen 
are  all  instructed  in  its  use.  The  saving  of  time  and  labor  thus  effected  is  very 
great. 

Du  Pont  will  make  a  .straight  ditch  and  under  conditions  with  which  nothing 
but  a  dredging  machine  could  cope.  In  excavating  for  flood-gates  the  mud 
walls  are  temporarily  packed  so  solidly  that  water  hardly  seeps  through.  A 
crowbar  and  a  stick  of  Du.Pont  wjU  stop  a  leak  in  a  dam  that  would  otherwise 
require  hours,  and  possibly  days  of  tabor.  All  cranberry  plants  are  susceptible 
to  fungus  diseases,' and  much  experimenting  has  been  done  by  growers  and 
government  experts  to  control  this  enemy.  Without  being  able  to  give  scientific 
reasons  t  owe  it  to  Du  Pont  that  there  has  never  been  fungus  growth  at  Hamp- 
ton, one  of  my  largest  plantations,  where  I  have  used  it  freely. 

If  the  advantages  to  he  obtained  through  the  use  of  Du  Pont  were  brought 
to  the  attention  of  all  large  cranberry  growers,  I  believe  you  would  be  domg 
them  a  great  service  Very  truly  yours, 

A.  J.  RIDFR. 


ONE  OF  THE  DITCHES   HLASTED  AROUND  A  CURVE  AT  ONE  SHOT 
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ANOTHER  DYNAMITED  DITCH  ON  RIDER  BOGS 
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Economical  Stream  Correction 

Shallow  and  crooked  natural  stream  channels  are  causing;  the 
inundation  of  much  fertile  bottom  land.  The  loss  in  land  and  crops 
is  enormous  and  often  results  in  the  owner  of  low  land  becoming  bank- 
rupt. The  correction  of  such  streams  can  be  economically  done  by  a 
rational  use  of  Du  Pont  explosives  for  digging  diversion  ditches,  to 
straighten  the  course  of  the  stream;  blowing  out  impeding  rafts  of 
Ic^  and  brush;  scattering  sandbars;  removing  overhanging  banks, 
stumps  and  brush,  or  shooting  out  rock  dikes  that  may  be  obstructing 
the  stream. 

This  will  result  in  shortening  the  channel  by  taking  out  the  bends; 
and,  with  a  clear  channel  will  permit  the  eroding  action  of  the  current 
to  widen  and  deepen  the  stream,  if  necessary,  until  it  will  carry  the 
full  flow. 

One  or  more  of  the  different  troubles  can  usually  be  found  in  any 
normal  brook,  creek  or  river,  and  no  method  will  give  such  quick  and 
sure  relief,  at  a  small  cost,  than  will  the  use  of  explosives. 


This  illustration  shows  what  was  done  by  Mr.  W.  F.  Brown,  of 
VVingo,  Ky.,  by  the  use  of  less  than  $10  worth  of  explosives  and  labor. 
An  effort  had  been  made  to  straighten  the  stream  which  was  flooding 
several  acres  of  bottom  land  by  hand  digging.  Failing  in  this  Mr. 
Brown  blasted  out  some  of  the  tight  clay  and  loosened  the  rest.  A  rise 
in  the  stream  immediately  washed  out  all  of  ground  loosened  by  the 
blasts  and  permanently  and  satisfactorily  corrected  the  channel  and 
reclaimed  the  wet  land.  The  man  on  the  bank  is  pointing  in  the  direc- 
tion of  the  old  channel. 
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Straightens  Creek  With  Dynamite 

Yalmar,  Mich.,  September  21,  1911. 

The  ditching  proposition  hit  me  the  most,  and  would  never  believe  until  I 
saw  your  men  do  it  here,  as  the  creek  was  making  all  kinds  of  turns  and 
swings  and  cutting  my  farm  up  in  an  awful  shape,  and  I  could  have  had  it 
done  long  before  this  if  I  had  only  known  how,  and  with  a  great  deal  less 
labor  and  at  half  cost  than  lo  do  it  with  a  team  and  scraper.  Even  then  it 
would  have  been  very  hard  to  get  it  done  on  account  of  all  the  roots  and  big 
Stones  there  are  in  places  which  were  easily  shot  oi\t  with  Du  Pont. 

The  ditch  they  shot  here,  lo  my  measure,  was  80  feet  long  and  7  feet 
wide,  and  3'/i  at  bottom,  3^2  feet  to  4  deep,  with  the  cost  of  $2.25,  which  would 
cost  me  close  to  $1.25  per  rod  if  I  was  to  have  it  done  with  team  and  scraper 
or  with  a  shovel. 

CHAS.    WILSON. 


Correcting  a  Small  Stream 


The  above  is  a  view  of  a  correction  made  in  the  course  of  a  small 
stream  near  West  Cheslcr,  Pa.  The  original  channel  was  not  satisfac- 
tory in  thai  it  did  not  discharge  the  flood  water  fast  enough  to  prevent 
flooding  an  area  of  bottom  land. 

The  electric  method  of  blasting  was  selected  and  perfect  excava- 
lion  was  secured.  The  new  channel  is  entirely  satisfactory.  The 
ground  was  quite  hard  but  no  hand  work  was  required  to  complete  the 
ditch. 
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Large  Ditch  Successfully  Blasted 

At  the  1913  meeting  of  the  North  Carolina  Drainage  Congress  an 
effort  was  made  to  straighten  a  creek.  The  ditch  needed  was  8  feet 
deep  and  18  feet  wide.  The  surface  soil  was  light  and  full  of  roots. 
The  subsoil  was  a  heavy,  wet  clay.  Three  rows  of  holes  were  put  down 
to  a  depth  of  from  30  to  36  inches,  spaced  4  feet  apart  and  loaded  with 
Red  Cross  40  per  cent.  The  blast  removed  the  soil  to  a  depth  of  about 
30  inches.  In  the  bottom  of  this  shallow  ditch  two  rows  of  holes  were 
put  down,  spaced  4  feet  apart,  to  the  desired  depth  of  ditch  and  loaded  a 
little  more  than  half  full  of  40  and  60  per  cent.  Du  Pont.  This  blast 
threw  out  the  soil  to  the  desired  depth  and  left  the  completed  ditch 
fully  up  to  the  desired  size,  8  x  18  feet.  The  cost  was  betweea  12  and 
13  cents  the  cubic  yard,  which  was  a  little  high  for  the  work,  as  the 
loading  was  too  heavy. 


SECTION  OF  DITCH  SHOWING  HOW  THE  FIRST  L 
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The  actual  amount  of  slream  correction  to  be  done  on  the  part  of 
the  farmer  or  of  the  community  varies  in  different  parts  of  the  country. 
Where  channels  are  to  be  many  miles  long  and  eighteen  or  more  feet 
wide  dredging  machinery  is  ordinarily  used.  Heavy  equipment  is  not 
economical  on  smaller  jobs  where  only  a  short  stretch  of  ditch  is  needed 
or  where  one  smaller  than  can  be  economically  dredged  will  handle  the 
flow  of  the  stream.  In  these  cases  there  can  be  no  better  selection  than 
that  of  the  proper  grades  of  explosives. 

In  the  selection  of  the  method  of  blasting,  the  nature  of  the  ground 
and  its  water  content  as  well  as  the  size  of  the  dilch  must  be  taken  into 
consideration.  In  another  part  of  this  book  explicit  directions  are  given 
for  doing  the  different  classes  of  blasting  required  for  stream 
correction. 


METHOD  OF  LOADING  A  PROPAGATED  RLA.ST.  USING  EXTRA 
CHARGES  UNDER  LARGE  STUMPS 
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Draining  Ponds  and  Wet  Spots 

Often  good  agricultural  lands  are  rendered  worthless  by  shallow 
ponds  or  wet  spots  that  are  surrounded  entirely  by  much  higher  land. 
In  such  cases  very  deep,  and  sometimes  long  ditches  are  needed  to 
drain  small  areas,  and  the  cost  is  out  of  proportion  to  the  benefits. 

Such  wet  spots  are  usually  caused  by  an  underlying  stratum  of 
hardpan  or  heavy  clay,  through  which  the  water  cannot  drain  away. 
If  this  stratum  of  hardpan  is  not  too  thick  and  overlies  a  stratum  of- 
open  drainage  material,  such  as  sand  or  gravel,  good  drainage  can  be 
effected  by  blasting  a  hole  or  drainage  cracks  into  the  open  material. 

This  work  requires  a  careful  study  of  the  subsoil  conditions,  and 
careful  loading.  A  detailed  description  of  both  conditions  and  methods 
is  given  in  the  Technical  Supplement. 

Underdrainage  Increases  Land  Value  $100.00  Par  Acre 

FAYEnEVULE,  N.  Y,,  November  4,  1911. 

You  may  be  interested  in  learning  that  I  had  about  six  acrea  of  worthless 
land,  which  was  mostly  bog  and  trash,  that  has  been  successfully  drained  with 
Du  Pont. 

This  land  was  always  covered  with  water,  due  undoubtedly  to  a  stratum  of 
shale  limestone  underneath,  but  by  drilling  down  through  this  limestone  from 
8  to  12  feet  deep  at  the  lowest  spots  in  the  swamp,  I  not  only  succeeded  in 
draining  the  entire  six  acres,  but  since  then  it  has  been  planted  to  corn  and 
potatoes  and  now  to  alfalfa,  which  is  yielding  as  high  as  five  tons  per  acre. 

The  cost  of  this  draining  work  was  about  $100,  including  cleaning  up  the 
brush,  etc,  which  I  consider  most  economical.  In  fact,  I  could  not  have  drained 
this  bog  economically  excepting  bv  the  use  of  Du  Pont. 

I  might  also  add  that  the  value  of  this  land  has  been  increased  from  prac- 
tically ttothing  to  flOO  per  acre. 

Yours  very  truly, 

F.  E.  DAWLEY. 

Perfect  Reaulb 

£.  7.  rfu  PanI  de  Nemours  Poivder  Co.,  Wilminglon,  Del.: 

Gentlbuen  : — Any  one  acquainted  with  this  section  of  Indiana  will  tell  you 
that  I  have  a  beautiful  farm;  that  one  of  its  proudest  boasts  is  a  litie  spring 
and  that  the  only  blot  on  the  farm  has  been  a  pond  of  stagnant  water,  approxi- 
mately an  acre,  formed  by  said  spring,  there  being  no  outlet  for  the  water. 

Recently  one  of  your  representatives  suggested  that  he  could  get  rid  of  this 
pond,  which  was  a  breeder  of  malaria,  a  mosquito  incutiator  and  which  would 
greatly  militate  against  the  sale  of  the  farm  should  I  at  any  time  desire  to  part 
with  it.  With  my  permission  and  with  practically  no  effort,  he  sank  a  charge 
of  Du  Pont  in  the  hardpan,  exploded  it  and  the  pond  disappeared.  The  hole 
that  remains  takes  the  water  from  the  spring  now  "as  it  comes."  I  am  thus. not 
only  rid  of  the  one  thing  that  marred  my  farm,  but  will  soon  have  fine  blue  grass 
on  the  soil  that  for  generations  was  covered  by  this  obnoxious  pond.  I  had 
contemplated  laying  a  ditch  a  mile  in  length,  that  would  have  cost  several 
hundred  dollars,  to  get  rid  of  this  stagnant  accumulation.  The  simple  and 
successful  operation  by  Du  Pont  explosives  costs  practically  nothing. 

I  would  advise  farmers  before  entering  upon  an  elaborate  tile-ditching  pro- 
gram to  experiment  with  Du  Pont.    J  f  it  is  possible  to  break  through  hardpan 
and  sink  water,  why  go  to  the  expense  of  carrying  it  off? 
Very  truly  yours, 
C.  B.  LANDIS,  Ex-Congressman  from  Indiana, 

Delphi,  Ind. 


Land  Value  Increaied  $130.00  Per  Acre 

Whiteside,  Kan.,  February  21,  1912. 

Ill  reference  to  the  wet  land  shot  for  me  by  Mr.  A.  G.  Crabb  ; 

There  never  has  been  any  water  stand  on  this  land  since  shooting.  It 
cost  me  about  fifteen  dollars  ($15.00),  and  I  have  had  as  good  oats  on  it  as 
on  any  of  the  field.  This  year  it  is  in  wheat,  and  the  wheat  looks  better  where 
the  pond  stood  than  on  the  rest  of  the  field. 

Before  shooting  this  land  was  worthless,  but  I  have  since  refused  $130 
per  acre. 


Former  Pond  Yields  $75  Per  Acre  Crop 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

BUREAU  OF  PLANT  INDUSTRY, 

Washington,  D.  C. 

Office  of  Farmers'  Cooperative  Demonstration  Work. 

MoRRiLLTON,  Ark.,  Jan.  18,  1912. 
E.  I.  du  Pont  de  Nemours  Powder  Co.,  IVilmington,  Del.: 

Gentlemen  : — As   per  your   request,   1    here   give  you   my   experience   will 
Du  Pont  explosives  as  a  water  sinker  in  my  field  in  Georgia. 

I  had  a  lime  sink  in  my  field  and  the  water 
would  collect  in  that  basin  and  would  cover  about 


men 
have 

$7_S.C 


BL.\ST1KG   THE   POND   SHOWN   ON    FOLLOWING   PAGE 
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PLACING  CHARGE   FOR  DRAINING   POND  AT  NEWARK,   DEL. 


A  FEW  MINUTES  AFTER  THE  BLAST  OF  POND 
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A  Profetnonal  Blattor't  Report  of  Some  Dninase  BImtt* 

E.  I.  du  Pont  dt  NemoKrt  Powder  Co.,  Wilminglon,  Del.: 

Gentlemen  :— The  Severance  Farm,  where  I  blasted,  has  raised  in  value 
fifty  dollars  per  acre  and  also  the  Wells  Place  three  miles  south  of  Hutch- 
inson, where  I  blasted  to  drain  ground,  was  just  in  small  patches,  but  he  got 
enough  wheat  off  the  blasted  ground  to  pay  for  shooting  his  whole  eighty 

As  for  Mr.  Spankenberger,  he  had  a  big  basin  in  the  middle  of  his  field. 
I  went  out  there  last  February  and  shot  fifty  pounds  of  40  per  cent  Red 
Cross  on  this  five  acres  and  in  one  week  from  the  day  I  shot  this  we  had  six 
inches  of  rainfall  (in  one  week)  and  Mr.  Spankenberger  rode  out  to  his  field 
expecting  to  find  a  pond  as  usual,  but,  to  his  surprise,  his  ground  was  dry,  no 
water  standing  in  this  basin.  This  was  a  poor  corn  year  in  this  country,  but 
Mr.  Spankenberger  raised  corn  enough  on  this  basin  to  more  than  pay  for 
shooting  this  land. 

Mr.  Jake  Siegrist,  four  miles  southwest  of  Hutchinson,  had  a  piece  of 
land  similar  to  Mr.  Spankenberger's,  and  I  shot  fifty  pounds  of  dynamite  on  it, 
and  he  raised  a  corn  crop  on  it  this  year.  Also  Mr.  George  Siegrist  at 
Whiteside,  Kan.,  had  a  piece  of  land  on  his  place  of  five  acres  that  was  worth- 
less. I  shot  thirty  pounds  of  dynamite  on  this  ground  one  year  ago,  and  to-day 
this  ground  is  worth  seventy  dollars  per  acre. 

I  went  up  into  Pawnee  County  two  years  ago  and  shot  a  piece  of  ground 
that  was  under  water  two  feet  deep  at  the  time,  consisting  of  thirty  acres.  I 
drained  the  water  all  off  that  ground  with  twenty-five  pounds  of  Red  Cross  and 
Mr.  Ford  plowed  this  up  and  sowed  it  to  alfalfa,  and  he  has  got  as  nice  a 
field  of  alfalfa  now  as  there  is  in  Pawnee  County. 

I  also  blasted  thirty  tree  holes  for  Mr,  Friends  in  Rozel,  Kan.,  and  he 
did  not  lose  a  tree.  I  also  blasted  thirty  tree  holes  for  Mr.  Smith  and  every 
tree  he  planted  lived  but  one.  1  blasted  thirty-one  tree  holes  for  Mr.  Yaggar, 
of  Rozel,  Kan.,  and  his  trees  all  lived,  and  trees  don't  grow  in  this  country 
in  an  ordinary  tree  hole. 

All  of  those  places  I  have  told  you  about  I  have  kept  personal  track  of  and 
1  know  what  they  were  and  what  they  are  now,  besides  doiens  of  others. 
Yours  truly, 

A.  G.  CRABB, 
720  E.  7th  Street, 
Hutchinson,  Kan. 

One  Year't  Work  Dotte  m  Tvrelve  Hours- 

I  blasted  a  ditch  with  Du  Pont,  100  rods  long,  4  feet  wide  and  4  feet  deep, 
through  trees  and  net  work  of  roots  and  bushes,  almost  impenetrable,  in  twelve 
hours.    A  task  that  two  men  could  not  accomplish  in  one  year  with  pick  and 

Old-timers  declared  that  such  a  ditch  could  not  be  du(^  with  explosives,  but 
seeing  the  new  ditch  full  of  water,  and  the  water  going  through  as  if  it  had 
been  traveling  the  same  route  for  centuries,  they  simply  had  to  acknowledge 
that  ditching  with  Du  Pont  was  one  of  the  surprises  of  their  lives,  in  time  and 
expense,  and  every  other  particular. 

I  expect  to  do  a  lot  of  draining  and  excavating  work  in  the  near  future, 
and  will  do  it  all  with  Du  Pont  explosives. 

JOSEPH  KETTLER, 

Springfield,  111. 
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Explanatory  Note 

Tlie  rMommcndatioiu  made  in  the  mooeedin^  P^cb  are 
neoetaarily  more  or  leu  g^eaeral  in  chuaoter  becaase  this 
book  goes  into  all  parts  of  the  United  States. 

All  pntdeB  of  Straight  K.  Qt.  dynamite,  Gelatin  djmamite 
and  inch  explotives  ai  Aed  Crou  Extra  40%  dynamite,  etc., 
can  be  parohaaed  in  any  part  of  the  United  States. 

Bed  Cross  Fann  Powder  and  Bed  Cross  Stamping  Powder 
are  not  for  sale  in  the  States  of  Kontona,  Wyoming,  Colorado 
and  ITew  Hezioo,  and  in  the  States  west  of  these  four.  How- 
ever, Bed  Cross  Extra  20%  dynamite  oan  be  purchased  in 
any  of  these  four  States  and  can  be  ased  for  any  purposes  for 
which  Bed  Cross  Farm  Powder  is  recommended  in  this  book. 

Bepanno  Stnmpii^  Powder  and  Da  Font  Stamping  Pow- 
der, designed  paiticnlarly  to  meet  West  Coast  conditions,  can, 
be  purchased  in  nearly  all  localities  west  of  the  Becky  Moan- 
tains.  The  instructions  as  to  the  use  and  handling  of  Bed 
Cross  20%  dynamite.  Bed  Cross  Farm  Powder,  Bed  Cross 
Stumping  Powder  and  Bed  Cross  Extra  40%  dynamite  in 
this  book  apply  laigely  to  these  two  western  brands.  In 
addition  to  using  them  for  stumping,  we  advise  customers  in 
the  West  Coast  States  to  use  them  also  for  tree  plantii^  and 
tnbsoilii^. 

Bed  Cross  Extra  40%  dynamite,  which  can  be  obtained 
readily  in  Kontana,  Wyoming,  Colorado  and  ITew  Hexico, 
and  the  States  west  thereof,  is  a  favorite  explosive  for  stump 
blasting,  ditching  with  blasting  machine  and  blockholing 
boulden.  It  can  be  used  for  all  purposes  for  which  Bed  Cross 
Stamping  Powder  is  recommended  in  this  book. 
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Explosives  for  Farm  Use 

Explosives  are  solids  or  liquids  which  can  be  changed  instan- 
taneously by  a  spark,  great  heat  or  powerful  shock  into  gases  having 
many  times  the  volume  of  the  explosive  in  its  original  form.  Coal  and 
wood  are  changed  slowly  into  large  volumes  of  gas  by  burning;  water 
is  changed  into  a  large  volume  of  gas  (steam)  by  heating.  This  is  the 
whole  theory  of  explosives;  and  much  in  their  use,  which  would  other- 
wise seem  difficult  to  explain,  is  easily  understood  if  this  be  borne  in. 
mind. 

Blasting  explosives  are  divided  into  two  classes:  "High  Explos- 
ives" and  "Low  Explosives."  High  Explosives,  more  commonly  known 
as  "dynamite,"  include  all  of  the  explosives  which  can  be  properly  de- 
tonated only  by  means  of  an  intermediate  agent  such 
as  a  blasting  cap  or  electric  blasting  cap  and  not  by 
simple  ignition.  Blasting  powders  are  classified  as 
low  explosives  and  are  exploded  by  a  spark. 

Blasting  Powdo* 

Blasting  Powder  is  produced  in  granulations  or 
grains  of  various  sizes.    It  is  packed  in  bulk  in  steel 
kegs  containing  twenty-five  pounds.     Although  it 
is  invaluable  for  many  kinds  of  coal  mine,  quarry 
and  general  excavating,  it  is  not  generally  applicable 
to  any  blasting  about  the  farm  except  for  splitting 
^*'  Po^ict"'"^      '"Ss  for  timber  or  rails. 
Dynamite 
Dynamite  differs  from  blasting  powder  in  that  it  is  more  powerful, 
detonates  with  much  greater  rapidity,  and  has  a  greater  shattering  effect. 
The  most  important  properties  which  contribute  to  the  effect  of  dyna- 
mite are  strength  or  disruptive  power  and   quickness   or  shattering 
pozver.    Other  factors  in  the  usefulness  of  dynamite  are  its  stability  or 
keeping  qualities  and  such  qualities  as  may  tend  to  make  it  safer  to 
handle.    These  essentials  can  only  be  secured  and  maintained  by  the 
use  of  the  highest  quality  of  ingredients,  greatest  care  and  attention, 
expensive  and  complicated  machinery,  skillful  labor  and  supervision, 
long  experience,  and  continued  tests.     Tlie  Du  Pont  Company  fulfills 
all  of  these  requirements.    It  has  been  engaged  in  the  manufacture  of 
explosives  since  1802  and  has  factories  in  many  parts  of  the  United 
States.     No  other  manufacturing  concern  in  this  country  maintains  a 
greater  number  of  technical  chemists  than  are  engaged  at  the  Du  Pont 
laboratories  to  test  daily  the  output  of  the  factories  to  prevent  deviation 
from  standards,  and  to  study  and  experiment  with  explosives  in  order 
to  improve  them. 
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A  corps  of  experts  in  the  use  of  explosives  is  maintained,  not  only 
to  study  the  exact  requirements  of  explosives  in  the  various  fields  and 
differing  conditions,  but  to  demonstrate  their  qualities,  action  and  use. 
In  line  with  our  established  policy  to  promoting  safety  in  the  use  of 
our  explosives,  we  print  the  word  "DANGER"  prominently  on  every 
cartridge  of  dynamite  made  by  us. 

In  doing  this  our  aim  is  to  protect  all  as  far  as  possible  and  par- 
ticularly those  not  familiar  with  the  appearance  of  a  dynamite  cartridge 
nor  the  precaution  to  be  observed  in  handling  it. 

Such  marking  does  not  mean  that  our  dynamites  are  any  more 
dangerous  than  heretofore  or  more  than  competitive  explosives  not  so 
marked. 

The  millions  of  pounds  of  our  dynamites  used  without  accident 
testify  to  our  constant  effort  to  increase  their  safety. 

Such  marking,  we  feel,  will  promote  careful  handling  because  it 
will  indicate  to  the  general  pnblic  as  well  as  the  regular  user  that  there 
is  an  element  of  danger  in  handling  cartridges  of  explosives  carelessly. 
Responsible  people  can  use  and  handle  dynamite  just  as  safely  as 
they  can  handle  gasoline,  matches  or  coal  oil.     The  energy  of  dyna- 
mite can  be  directed  in  the  work  to  which  it  is  adapted  as  well  as 
the  energj'  of  steam  can  be  directed  in  the  work  for  which  it  is  used. 
Dynamite  is  a  solid  closely  resembling 
fine,  slightly  greasy  sawdust,  and  derives  its 
explosive  power  from  different  compounds 
of  nitrogen.     It  is  packed  in  cartridges  of 
heavy  paper,  which  is  lightly  coated  with 
paraffin.    The  standard  size  of  cartridges  is 
1J4  X  8  inches,  each  cartridge  weighing  ap- 
proximately  a   half   pound.      Shipment    is 
made  in  tight  wooden  cases  which  contain 
either  twenty-five  or  fifty  pounds  (net)  of 
""  °      ^"^"""  dynamite.      Where   possible,    users   should 

always  buy  by  the  case,  as  a  better  price  can  be  obtained. 

Shipments  are  made  in  25,  50,  75,  100,  or  other  multiples  of  25, 
pound  lots. 

Kind*  of  High  Elxplosivei 

There  are  many  different  kinds  of  high  explosives  adapted  to 
uses  in  mines  and  elsewhere,  but  for  agricultural  work  Red  Cross 
Farm  Powder,  Red  Cross  Stumping  Powder,  Du  Pont  Stumping  Pow- 
der, Repauno  Stumping  Powder,  Du  Pont  Straight  Dynamite  and  Red 
Cross  Extra  Dynamite  30,  40,  50  and  60  per  cent,  strengths  are  the 
grades  used  for  various  purposes  as  explained  in  later  paragraphs. 
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Red  Cross  Farm  Powder — a  slow,  safe,  low-freezing  powder 
especially  adapted  and  manufactured  for  subsoil  blasting,  tree  plant- 
ing, gully  filling  and  loosening  soils  for  road  grading.  It  is  not 
generally  recommended  for  stumping  or  boulder  blasting,  although 
it  can  be  used  for  these  purposes,  especially  where  the  work  is  sec- 
ondary to  subsoil  blasting. 


CARTRIDGE  OF  RED  CROSS  DYNAMITE 

Red  Cross  Stumping  Powder — is  a  stronger  and  quicker  explo- 
sive than  Red  Cross  Farm  Powder,  and  is  recommended  for  stump- 
ing, light  boulder  blasting,  dry  ditching  with  blasting  machine,  loosen- 
ing heavy  soil  in  grading,  excavating  cellars  or  foundations.  It  is 
low  freezing. 

Red  Cross  Extra  40  Per  Cent.  Dynauite — has  the  same  desir- 
able features  of  all  the  Red  Cross  brands  and  is  suitable  for  stump- 
ing, ditching  in  dry  soil  with  blasting  machine,  boulder  blasting,  pond 
drainage,  ice  blasting,  tree  felling,  road  grading,  digging  post  holes, 
blasting  very  hard  subsoils ;  in  short,  it  is  a  general  all-around  explosive 
that  can  be  used  for  many  classes  of  work,  though  the  special  brands 
hereinafter  recommended  are  advised  when  they  can  be  conveniently 
obtained. 

Red  Cross  50  Per  Cent.  Dynamite — is  the  same  as  the  40  per 
cent.,  with  the  exception  of  being  stronger  and  quicker.  It  should  be 
used  instead  of  the  40  per  cent,  only  when  the  work  is  difficult  and  a 
stronger  shattering  force  is  needed. 

Repauno  Stumping  Powder,  and  Du  Pont  Stumping  Powder,  are 
low  freezing  explosives  manufactured  to  meet  the  stumping  conditions 
encountered  on  the  Pacific  Coast.  They  should  be  handled  the  same 
as  the  Red  Cross  Explosives.  They  are  also  recommended  for  shatter- 
ing hardpan  and  planting  trees  on  the  Pacific  Coast. 

Du  Pont  Straight  50  Per  Cent.  Dynamite — is  quicker  and 
more  shattering  in  its  action  than  are  the  Red  Cross  brands.  Its  special 
adaptation  is  for  blasting  ditches  in  wet  soils  by  the  propagated  method 
(that  is,  without  blasting  machine),  for  mud  capping  hard  boulders 
where  there  is  a  lot  of  the  work  to  do,  and  for  digging  deep  post  holes. 
It  is  more  sensitive  to  shock  than  are  the  Red  Cross  brands,  and  requires 
more  careful  handling.  It  should  be  detonated  with  nothing  weaker 
than  a  No.  6  detonator.  It  is  not  low  freezing.  When  frozen  it  should 
be  thawed  only  as  recommended  in  the  section  on  thawing.  The  freez- 
ing point  cannot  be  definitely  given,  but  is  between  45  and  50  degrees  F. 
The  straight  dynamites  are  all  manufactured  on  the  proven  Du  Pont 
formulae  and  can  always  be  depended  on  to  develop  their  full  strength 
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and  efficiency,  and  resist  water  well,  so  that  they  can  be  used  in  wet 
work. 

Du  Pont  Gelatin — is  more  plastic  than  the  dynamites,  is  low 
freezing  and  resists  water  to  a  marked  degree.  TTie  40  per  cent, 
strength  is  well  adapted  to  blasting  ditches  in  sandy  or  loose  material, 
and  to  work  requiring  the  charges  to  be  under  water  for  a  long  time. 
Nothing  weaker  than  a  No.  6  cap  will  detonate  gelatin  properly. 

Select  the  Right  Grade 

In  several  cases  it  will  be  noted  in  the  above  that  two  or  more 
explosives  are  recommended  for  the  same  class  of  work.  This  arises 
from  the  fact  that  practically  all  grades  of  Du  Pont  explosives  are 
very  elastic  in  their  adaptations  and  can  be  relied  on  for  different 
classes  of  work.  In  selecting  for  a  particular  class  of  work  use  the 
explosive  especially  recommended,  but  where  ordering  small  amounts 
for  a  number  of  purposes,  get  the  one  best  adapted  to  them  all,  when 
possible. 

Prompt  Removal  From  Freight  Station 

The  law  requires  prompt  removal  of  explosives,  including  blasting 
supplies,  from  freight  stations.  Hence  farmers  expecting  shipments 
should  arrange  with  the  freight  agent  or  station  master  to  notify 
them  immediately  on  arrival  of  shipment,  which  should  be  removed 
within  24  hours. 

Hauling 

When  transporting  explosives  by  team  always  keep  the  wagon 
boxes  thoroughly  swept  out,  and  when  using  an  open  wagon  protect 
the  load  from  sparks  and  rain  with  a  robe  or  canvas  cover.  Lay  the 
cases  of  explosives  flat  and  so  that  they  will  not  shift,  and  never  haul 
detonators  and  explosives  together. 

Dynamite  and  detonators  should  not  be  hauled  together  from  the 
dealer's  or  the  railroad  station.  Tlie  detonators  do  not  weigh  much, 
and  can  be  brought  along  on  some  other  trip.  If  blasting  caps  are 
purchased  from  a  dealer  in  the  tin  boxes  separate  from  the  wooden 
shipping  case,  it  is  a  good  plan  to  put  these  boxes  in  a  basket  or  wooden 
box  with  a  horse  blanket,  coat,  hay  or  anything  else  that  would  keep 
them  frtwn  being  roughly  jarred  and  shaken  on  the  way  home. 

Handling  and  Storing 

When  high  explosives  are  handled  with  bare  hands,  they  nearly 
always  cause  a  headache.  Old  gloves  should  therefore  be  worn  and 
destroyed  before  they  become  damp  and  sticky  and  clean  ones  pro- 
vided- A  pair  of  gloves  will  remain  in  good  condition  for  a  long  time 
if  the  explosive  is  handled  carefully. 

As  soon  as  explosives  are  received  they  should  be  stored  in  a  dry, 
properly  ventilated  building,  safe  from  £re  and  flying  bullets,  and 
far  enough  away  from  dwellings  or  roads  to  prevent  loss  of  life 
should  they  be  accidently  exploded.  They  should  be  kept  under  lock 
and  key  and  where  children  or*  irresponsible  persons  cannot  get  at 
them.  If  large  quantities  are  to  be  stored  for  some  time,  a  dry,  well- 
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ventilated,  fire-proof  and  bullet-proof  magazine,  located  in  an  out  of 
the  way  place  should  be  provided.  Fuse,  wire,  thawing  kettles  and 
blasting  machines  may  be  stored  in  the  same  building  with  the  dyna- 
mite, but  blasting  caps  and  electric  blasting  caps  must  never  be  stored  in 
the  same  building,  because  they  are  more  easily  exploded  than  dynamite. 
It  would  be  possible  to  explode  them  accidently  by  a  hard  shock  or 
jar  which  would  not  explode  dynamite.  If  detonators  were  to  explode 
by  themselves,  they  would  not  be  likely  to  do  much  damage  unless 
there  were  a  great  many  of  them,  but  if  they  were  to  explode  in  the 
same  room  with  dynamite,  they  would  probably  cause  the  dynamite 
to  explode. 

Opening  Cases 

When  ready  to  use  the  dynamite,  open  the  box  or  case  with  a 
hardwood  wedge  and  a  mallet,  and  take  to  the  work,  in  a  dry  box  or 
basket,  the  number  of  cartridges  required  immediately.  Never  take 
more,  than  the  day's  supply  even  in  warm  weather,  and  in  cold  weather, 
take  only  as  much  as  can  be  kept  thawed  until  it  is  to  be  used,  unless 
there  are  arrangements  for  keeping  it  thawed  where  tlie  blasting  is 
to  be  done. 

Avoid  Confusion 

As  soon  as  holes  are  ready  for  the  dynamite — and  when  possible 
the  holes  should  all  be  ready  before  the  dynamite  is  brought  to  the 
work — the  priming,  charging,  tamping  and  firing  should  be  carried 
on  as  rapidly  as  possible  without  becommg  careless. 

A  very  little  practice  will  put  you  in  the  way  of  doing  blasting 
quickly,  systematically  and  economically,  and  yon  will  wonder  how 
you  ever  got  along  without  dynamite. 

Thawing 

Some  kinds  of  high  explosives  freeze  at  about  50  degrees  Fahren- 
heit and  detonate  imperfectly,  if  at  all,  when  in  this  condition.  Even 
when  chilled  they  cannot  be  depended  on  to  work  well.  The  dil?erent 
low  freezing  explosives  de'^cribcd  are  exceptions  to  this  rule,  for  they 
will  not  freeze  until  the  weather  is  quite  cold.  Frozen  dynamite  is 
easily  recognised  because  it  is  hard  and  rigid. 

If,  after  the  thawed  dynamite  is  ready  to 
use.  something  causes  a  delay  and   it   becomes 
chilled  or  frozen  before  it  can  be  pnt  into  the 
'  liorehole,  it  should  be  thawed  or  warmed  again. 

It  docs  not  harm  dynamite  to  thaw  it  many  times, 
provided  this  is  done  in  the  right  way. 

Red  Cross,  if  loaded  in  the  ground  below  the 
frost  line  and  properly  tamped,  will  not  freeze 
again,  but  other  dynamite  may  chill  or  freeze  al- 
most immediately  when  loaded  in  cold  ground, 
which  makes  it  necessary  to  detonate  it  immedi- 
ately after  charging.  It  is  this  that  makes  Red 
nu  Pom  Thawing  Kctiit    Cross  SO  valuable  in  cold  weather. 
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TTie  best  way  to  thaw  dynamite,  and  to  keep  it  thawed  until  it  is 
to  be  used,  is  in  a  thawing  kettle  made  for  the  purpose.  It  may  be 
thawed  by  leaving  it  spread  out  on  a  shelf  in  a  warm  room  (not  in  a 
dwelling)  over  night,  or  by  burying  it,  while  in  the  case,  in  green 
manure.     It  may  also  be  thawed  by  putting  it  in  a  covered,  water-tight 


pail  and  hanging  this  pail  in  warm  water  and  it  may  be  carried  to  the 
work  in  a  dry  box  if  covered  with  an  old  coat,  a  piece  of  blanket  or 
something  of  the  kind  to  keep  it  warm.  It  is  exceedingly  dangerous  to 
try  to  thaw  dynamite  in  front  of  an  (q>en  fire,  or  in  hot  sand,  or  ashes, 
or  on  hot  stones,  or  metal  or  steam  pipes,  or  in  an  oven,  and  it  is  in  at- 
tempting to  thaw  dynamite  in  some  of  these  ways  that  accidents  fre- 
quently happen.  Do  not  attempt  to  thaw  dynamite  by  putting  the 
cartridges  in  hot  water  or  by  turning  a  jet  of  steam  on  it. 

The  Du  Pont  Thawing  Kettle  is  made  in  one  piece  with  an  out- 
side jacket  for  the  hot  water.  The  No.  1  size  holds  30  pounds  of 
dynamite  and  No.  2  size  60  pounds. 
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The  water  must  never  be  heated  in  the  kettle,  but  must  be  heated 
in  some  other  vessel,  and  when  not  too  hot  to  burn  the  hand,  poured 
into  the  water  compartment  when  the  dynamite  compartment  is  empty. 
It  is  dangerous  to  heat  the  water  in  the  Du  Pont  Kettle  even  when  the 
dynamite  section  is  empty,  because  there  may  be  a  little  nitroglycerin 
in  it  which  has  soaked  out  of  the  dynamite  previously  tliawed.  Dyna- 
mite should  not  be  put  into  the  thawing  kettles  without  first  carefully 
wiping  out  the  dynamite  compartment  clean  and  dry. 

Do  not  place  a  thawing  kettle  over  a  fire  while  it  contains  dynamite. 

Du  Pont  Blasting  Cap* 

Du  Pont  Blasting  Caps  are  the  big  brothers  of  the  primers  in  a 
gun  shell — many  times  bigger.  Tlie  No,  6  cap,  which  is  the  size  recom- 
mended for  detonating  most  high  explosives,  is  a  copper  cyhnder 
1^  inches  long  and  a  little  less  than  ]^  inch  in  diameter,  closed  at 
one  end  and  loaded  with  1  gram  of  a  fulminating  mixture.  The  No.  8 
size  is  longer  and  contains  a  heavier  charge.  Nothing  smaller  than  a 
No.  6  should  ever  be  used  with  any  of  the  explosives  used  on  the  farm 
because  they: 

Insure  complete  detonation. 

Increase  the  execution  of  the  explosive. 

Offset  to  some  extent  deterioration,  due  to  improper  storage. 

Prevent  the  loss  of  the  charge  by  burning. 


A  DU  PONT  BLASTING  CAP 


Blasting  caps  arc  put  up  in  tin  boxes  con- 
taining 100  caps.  From  5  to  SO  boxes  are 
packed  for  shipment  in  wooden  cases.  They 
may  be  exploded  by  shock,  heat  or  sparks,  so 
must  be  kept  away  from  fire.  They  are  weak- 
ened by  moisture  and  therefore  must  be  stored 
in  a  dry,  cool  place. 


CAP  AND  FUSE 

Caps  are  used  only  in  connection  with  safety  fuse,  to  which  they 
must  be  securely  fastened.    This  should  be  well  done  with  an  approved 
Du  Pont  Cap  Crimper  described  on  the  following  page. 
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Fuse 

Safety  Fuse  is  a  tliin  chain  of  powder,  wrapped  in  a  covering 
of  jute  or  cotton  yarn  or  in  tape.  Its  purpose  is  to  bring  the  spark 
to  a  cap  used  for  detonating  a  charge  of  high  explosives.  Many 
grades  are  made  for  different  purposes.  The  ones  most  used  for 
farm  werk  are  Charter  Oak,  and  Beaver  for  dry  or  moist  work,  and 
Crescent  for  wet  work. 

Fuse  is  packed  in  a  double  roll,  one 
fitting  inside  the  other,  each  50  feet  long, 
Each  double  roll  of  100  feet  is  wrapped 
separately.  It  is  packed  for  shipment  in 
wooden  cases  containing  from  500  to 
6,000  feet. 

Fuse  should  always  be  kept  dry  and 

ROLL    OF   SAFETY   FU'!E  ^^°"^^  ^  ^'°''^*^  '"  *  '^°°''  *^''>'  P'^'^^'      ^^ 

ROLL  OF  SAFETY  FUSE  ^^^^^^  ;^  ^  ^^^^  p,^^.^  -^  becomes  dam- 
aged after  a  time  and  may  fail  to  bum.  If  stored  in  a  hot,  poorly  ven- 
tilated place,  as  for  example,  close  under  the  roof  of  a  small  shed  in 
summer  time,  it  may  be  damaged  either  by  becoming  soft  and  oily  or  by 
drying  out  and  becoming  so  hard  and  brittle  that  it  will  break  when 
unrolled.  Fuse  also  may  become  stiff  and  brittle  in  cold  weather,  and 
when  in  this  condition  should  be  warmed  before  being  unrolled.   . 

Cap  Crimpers 

Du  Pont  Cap  Crimpers  are  made  especially  for  fastening  caps 
to  fuse  and  are  necessary  wherever  blasting  is  done  with  cap  and 
fuse.  Caps  are  often  crimped  by  other  means,  which  are  dangerous 
and  unsatisfactory.  The  crimper  now  sold  by  this  Company  is  the 
result  of  years  of  experimentation,  and  is  the  best  ever  offered  the 
public. 


DU   PONT  CAP  CRIMPER 

Du  Pont  Electric  Blasting  Caps 

These,  like  the  cap  and  fuse,  are  for  detonating  charges  of  high 
explosives.  The  explosive  charge  is  contained  in  a  copper  cylinder 
quite  similar  to  the  ordinary  blasting  cap,  but  the  explosion  is  caused 
by  an  electric  spark  brought  along  a  pair  of  small  copper  wires  instead 
of  a  powder  spark  from  fuse.  In  strength  they  are  the  same  as  the 
ordinary  caps  of  the  same  number.  The  No.  6  strength  is  the  one 
adapted  to  farm  work. 

It  is  only  by  the  use  of  electric  caps  that  a  number  of  charges 
can  be  fired  at  the  same  time,  so  they  must  be  used  in  ditching  in  dry 
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BOX  OF  DU  PONT  ELECTRIC  BLASTING  CAPS 

ground,  in  blasting  large  stumps  and  boulders,  or  any  other  work 
requiring  a  number  of  simultaneous  explosions. 

Du  Pont  Electric  Blasting  Caps,  like  blasting  caps,  can  be  exploded 
by  shock  or  heat,  and  therefore  must  be  handled  in  exactly  the  same 
way.  The  same  precautions  regarding  storage  and  handling  as  given 
for  blasting  caps  should  be  strictly  observed.  Never  attempt  to  pull 
the  wires  out  of  their  setting  or  investigate  the  contents  of  Du  Pont 
Electric  Blasting  Caps. 


A  DU  PONT  ELECTRIC  BLASTING  CAP  SHOWING  WIRES 


Besides  the  advantageous  properties  of  the  No.  6  Blasting  Caps,  as 
enumerated.  No.  6  Du  Pont  Electric  Blasting  Caps  reduce  the  chances 
of  misfires,  save  time,  eliminate  delayed  or  premature  explosions  and 
in  a  good  many  instances  save  dynamite. 

The  wires  attached  to  the  caps  range  in  length  from  four  feet  to 
thirty  feet,  but  it  is  seldom  that  anything  longer  than  a  four  or  six- 
foot  length  will  be  needed  in  farm  work. 

These  lengths  are  packed  in  lots  of  fifty  in  strong  paper  cartons. 
Ten  cartons  are  packed  in  a  wooden  shipping  case. 


ELECTRIC   BLASTING  CAP    (CROSS 
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Du  Pont  Blasting  Machines 

Du  Pont  Blasting  Machines  are  small,  portable  electric  generators 
built  for  generating  current  to  fire  electric  blasting  caps.  The  mechan- 
ism is  operated  by  a  rack  bar  or  plunger  protruding  through  the  top 
of  the  machine.  When  operating  this  bar  is  pulled  up  as  far  as  pos- 
sible, and  then  forced  down  with  a  quick,  hard  thrust.  This  sets  in 
motion  the  armature  and  builds  up  the  current  until  the  bottom  is 
reached,  when  the  connections  are  automatically  completed  and  the  cur- 
rent flows  out  through  the  leading  wires  to  the  electric  blasting  caps 
placed  in  the  charges  of  explosives. 


Nb.S  Na.« 

RELATIVE  SIZES  OF  DU  PONT   BLASTING    MACHINES 

In  practical  operation  the  machine  should  be 
placed  on  a  firm  or  solid  place  to  prevent  both  ma- 
chine and  operator  tipping  over. 

The  current  is  conducted  from  the  machine  to 
the  blast  by  copper  wires  attached  to  the  two  wing- 
nut  binding  posts  on  the  machine.  While  the  ma- 
chines are  built  for  rough  use  and  every  precaution 
is  taken  to  make  all  parts  strong,  they  are  likely  to 
be  damaged  by  exposure  to  the  weather,  and  should 
be  wiped  off  and  put  in  a  dry  place  when  no  longer 
in  demand. 

Blasting  machines  should  be  tested  occasion- 
ally with  a  Du  Pont  Rheostat,  to  be  sure  that  they 
are  working  up  to  standard  capacity.  A  full  de- 
scription of  the  Rheostat  and  its  use  will  be  sent  on 
application. 

Du  Pont  Blasting  Machines  are  built  in  five 
sizes  so  that  a  selection  can  be  made  to  suit  the 
HuhUw*     demands  of  all  classes  of  work. 


Sizes  and  CapacitiM  of  Du  Pont  Blattnig  MachmM 

BiMofMadiin* 

^^?" 

UBdFor 

No.  I 
"   2 

"  3 
"  5 
"  6 

1  to      5 
1   '■      10 

1  "     30 
1   "    100 
1   "    150 

Stumping  and  boulder  blasting. 
Stumping,    boulder    blasting,    and    Btnall 

ditdi  jobs. 

All  classes  of  general  work. 
Large  ditches. 
Large  ditches. 

For  stumping,  boulder  blasting,  loosening  soils  to  assist  digging 
and  similar  work  the  No.  2  machine  will  be  found  entirely  satisfactory. 
Larger  blasts  having  an  increased  number  of  charges  will  require  a 
larger  siEe,  but  those  larger  than  No.  3  are  seldom  needed  except  on 
large  contracting  jobs.  Even  very  long  ditches  can  be  blasted  in  sec- 
tions with  the  No.  3  machine. 


Leading  Wire 

Leading  wire  is  insulated  copper  wire  for  conducting  the  current 

from  the  blasting  machine  to  the  blast.    The  Du  Pont  leading  wire  has 

a  strong  insulation  especially  suited  to 

the  rough  usage  it  must  receive.     It  is 

sold  in  coils  of  200  feet,  250  feet.  300 

feet  and  500  feet.    There  are  two  kinds. 

Single   and    Duplex.      In   the    Duple.K 

Wire,  the  two  wires  are  bound  together. 

Single    Leading    Wire    weighs    about 

two  pounds  to  the  hundred  feet,  and  Du- 

Du  Poni  Leading  Wire  plex  Leading  Wire  weighs  four  pounds 

lo  the  hundred  feet.    Leading  Wire  is  sold  by  the  pound.    The  double 

wire  will  be  found  most  satisfactory  for  stumping  and  boulder  blasting 

and  the  single  wire  for  ditching. 

Du  Pont  Connecting  Wire 

Connecting  wire  is  used  to  complete  the  circuit 
when  the  holes  or  charges  are  placed  too  far  apart  for 
the  electric  blasting  cap  wires  to  reach.  It  is  sold  in  one 
and  two-pound  spools.  A  one-pound  spool  of  No.  20 
wire  holds  about  210  feet. 

Du  p«nt^9o..n«tm«      jj^^  ^f  ^^^  GalvanoDBeter 

The  Du  Pont  Company  manufactures  an  instrument  for  testing 
blasting  circuits,  called  the  Du  Pont  Galvanometer.  This  is  a  very 
ingenious  and  useful  instrument,  and  saves  much  time  in  locating 
breaks  in  electric  circuits.  For  instructions  as  to  its  use  ask  for  our 
Galvanometer  Booklet. 
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Tools  Used  in  Agricultural  Blasting 

The  tools  needed  for  agricultural  blasting  are  very  few  and  simple. 
They  are  often  to  be  found  on  the  farm,  but  if  not  they  can  be  quickly 
made  at  little  cost  by  a  blacksmith.  An  elaborate  outfit  is  seldom  needed 
even  on  the  large  jobs. 

Tamping  Stick 
The  tamping  stick  is  used  to  try  out  the  holes  before  loading  to 
see  that  they  are  properly  placed  and  to  a  sufficient  depth,  and  not 
stopped  up,  and  to  tamp  soil  on  top  of  the  charges.  It  must  be  of  wood, 
widi  no  metal  parts.  Its  length  should  be  a  little  greater  than  the  depth 
of  the  holes  to  be  loaded,  and  its  diameter  not  smaller  than  that  of  a 
cartridge  of  dynamite,  1J4  inches. 
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HOMEMADE  TAMPING  STICK 


An  excellent  one  can  be  made  of  an  old  hoe,  rake  or  shovel  handle, 
or  when  a  very  long  one  is  needed,  from  a  sapling. 

Subsoil  Punch 

For  driving  holes  for  subsoil  blasting,  tree  planting,  for  ditching 
in  hard  soil,  and  for  road  grading,  a  subsoil  punch  will  be  needed.  This 
should  be  of  lj4-inch  round  or  octagonal  steel,  and  a  few  inches  longer 
than  the  depth  of  the  holes.  The  point  should  be  drawn  out  in  the 
shape  of  a  rather  blunt  pencil  point.  This  is  driven  into  the  ground  by 
means  of  heavy  hammers  or  sledges. 


STEEL  SUBSOIL  BAB 

Crowbar 

A  crowbar  will  be  found  convenient  for  making  holes  under 
stumps  and  boulders,  for  ditch  blasting,  and  occasionally  for  subsoiling 
or  tree  planting. 

A  satisfactory  crowbar  for  this  work  can  be  made  out  of  an  old 
bu^y  axle  by  cutting  off  one  spindle  and  forging  a  wedge  or  chisel 
point. 

Soil  Auger 

The  soil  auger  is  used  for  making  holes  for  stump  and  boulder 
blasting,  for  deep  drainage,  and  for  other  holes  hard  to  make  with  a 
punch.  While  it  can  be  used  for  subsoiling  it  is  not  as  fast  as  the 
subsoil  punch.    It  should  be  IJ^  or  2  inches  m  diameter. 

The  bit  may  be  welded  to  a  solid  steel  shank  that  will  make  the 
auger  at  least  five  feet  long,  if  for  stump  or  boulder  blasting.  For 
deeper  work  the  shank  can  be  made  of  ^  or  j/^-inch  gas  pipe  in  sections 
of  2  or  3  feet  long,  so  that  it  can  be  extended  by  adding  more  sections. 
The  handle  is  made  of  a  pipe  "Tee"  and  two  short  pieces  of  pipe  for 
handles. 

135 

Denized  bvCtiOO^IC 


A  good  type  of  auger  head  can  be  easily  made  by  a  smith.  The 
shank  is  flattened  out  and  welded  into  a  sleeve  socket.  The  handle 
proper  should   be  of  wood  and  only  long  enough  to  make  turning  easy. 

Worn-out  wood  augers  make  fairly  good  soil  augers  for  small  jobs, 
but  where  there  is  much  work  to  do  it  will  pay  to  get  the  special  soil 
augers  shown  below. 
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SOIL  AUGER  BIT 

Wood  Augers 

Wood  augers  are  used  by  the  blaster  for  boring  into  the  tap  roots 
of  fat  pine  stumps,  and  for  log  and  stump  splitting.  They  should  be 
both  heavy  and  sharp.  The  shank  for  stump  blasting  should  not  be 
less  than  five  feet  long. 

Spoon 

A  blasting  spoon  made  by  flattening  and  cupping  the  end  of  a 
K-inch  steel  rod,  as  shown  in  the  accompanying  cut,  is  very  convenient 
for  enlarging  bore  holes,  removing  pebbles  from  holes,  and  for  remov- 
ing tampmg  from  misfired  holes. 
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A  GOOD  TYPE  OF  SPOON 

Other  Tools 

Heavy  hammers  are  needed  to  drive  the  subsoil  punch,  and  a  mat- 
tock and  shovel  can  be  used  for  a  number  of  purposes.  For  block  hol- 
ing rock  a  hand  drill  and  hand  hammer  will  be  needed. 

Principle*  of  Blasting 

When  dynamite  or  other  high  explosives  detonate — the  small  vol- 
ume of  solid  is  converted  immediately  into  a  volume  of  gas  many  times 
greater  than  the  solid.  If  the  explosive  is  unconfined  the  expanding 
gases  will  waste  themselves  in  the  air,  but  if  it  is  confined  there  is  a 
great  pressure  exerted  on  the  holding  material,  which  if  not  too  strong, 
will  be  shattered  or  blown  away. 

The  force  of  the  gases  is  equal  in  all  directions.  It  the  desire  is  to 
blow  a  boulder  or  stump  into  the  air  the  charge  is  placed  below  the 
object.  The  best  shattering  is  obtained  if  the  explosive  is  placed  in 
the  material  to  be  broken  so  that  the  force  is  exerted  on  it  equally  in  all 
directions.  This  is  applicable  in  blasting  soils  and  block  holing  boul- 
ders or  in  splitting  stumps. 
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While  the  gases  exert  an  equal  pressure  in  all  directions  they  try 
to  escape  by  the  easiest  route  or  along  the  line  of  greatest  weakness.  If 
the  tamping  is  omitted  or  is  insufficient  the  tendency  will  be  to  blow  out 
through  the  bore  hole.  If  a  hole  is  placed  to  the  side  of  a  stump  the 
tendency  will  be  to  blow  out  through  the  more  easily  lifted  soil.  The 
aim  should  always  be  to  make  the  easiest  way  out  directly  through  the 
material  to  be  moved  or  shattered. 

Detonation 

As  has  already  been  explained,  dynamite  is  fired  or  "detonated" 
ty  means  of  the  shock  from  a  blasting  cap  or  electric  blasting  cap, 
either  of  which  is  known  as  a  detonator. 

In  order  that  the  detonation  may  be  complete,  or  in  other  words, 
that  the  full  strength  of  the  explosive  be  developed,  the  detonator 
should  be  -placed  inside  the  charge,  with  its  closed  or  "business  end" 
pointed  toward  the  main  bulk  of  the  charge. 

Priming  V/iih  Cap  and  Fuse 

The  act  of  placing  the  detonator  in  the  charge  is  known  as  prim- 
ing and  the  cartridge  of  explosive  with  the  detonator  in  it  is  called  a 
"primer." 

In  the  preparation  of  the  primer,  when  using  fuse  and  blasting  cap, 
examine  your  dynamite  and  see  that  it  is  not  frozen.  Frozen  dynamite 
is  hard  and  rigid,  and  dangerous  to  handle;  when  thawed  it  is  soft. 
Next  examine  your  fuse,  see  that  it  is  not  stiff  and  brittle;  if  in  this 
condition  it  is  advisable  to  warm  slightly  and  cut  the  required  length 
from  the  roll  with  a  sharp  knife  or  prunii^  shears.  The  cut  should  be 
made  squarely  across  and  not  diagonally.  Sometimes  in  the  cutting  the 
end  becomes  flattened,  thereby  making  the  end  of  the  fuse  too  large  to 
enter  the  blasting  cap.  When  this  happens  squeeze  the  end  round  with 
index  finger  and  thumb,  open  the  cap  box  and  allow  one  cap  to  slide 
gently  into  the  open  hand,  but  under  no  circumstance  pick  a  cap 
out  of  the  box  with  a  piece  of  wire,  stick,  or  other  hard  substance.  See 
that  there  is  no  grit  or  trash  in  the  cap.  Slip  the  end  of  the  fuse 
gently  into  the  cap  until  it  is  against  the  charge  in  the  bottom.  Do  not 
twist  the  fuse  as  the  friction  might  cause  a  premature  explosion.  Then 
take  the  cap  crimper  and  fasten  tfie  cap  to  the  fuse  with  a  crimp  near  the 
open  end  of  the  cap.  These  operations  are  not  dangerous  but  should 
be  done  carefully.  If  the  primer  is  to  be  used  in  a  wet  hole  smear  a 
little  hard  tallow,  soap  or  similar  substance,  but  not  grease,  around  the 
top  of  the  cap  to  insure  against  water  leaking  in  and  ruining  the  cap 
before  it  is  fired.  The  cap  is  then  ready  to  be  inserted  into  the 
dynamite. 

There  are  two  reliable  %vays  of  doing  this ;  in  the  side  and  in  the 
end.  To  prime  in  the  end  of  a  cartridge,  fold  back  the  paper  shell, 
punch  a  hole  at  least  two  inches  deep  and  J4  '"ch  in  diameter  straight 
down  into  the  dynamite,  insert  the  cap  and  fuse,  fold  back  the  paper 
and  tie  it  firmly  with  a  short  piece  of  strong  twine.  This  method  has 
the  advantage  of  having  the  cap  pointed  directly  into  the  charge.  It 
is  graphically  represented  in  the  illustrations  on  the  following  pages. 

The  other  method  is  to  punch  a  hole  diagonally  into  the  side  of 
the  cartridge,  near  the  end  and  pointing  toward  the  center,  to  a  suf- 
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7.  Complete    by    Iridi    BroDnd   cirtridge,  8.  Completed  primer   readr  to  load. 


MASIHC  UP  A  FXIUER 
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3.  Then  BrDund  futc. 
PRIMING  IN  END  OF  CARTRIDGE 

ficient  depth  to  receive  the  entire  cap.  Insert  the  cap  with  fuse  at- 
tached and  tie  it  there  with  a  piece  of  cord.  This  method  has  the 
advantage  of  leaving  a  good  place  to  apply  the  tamping  stick  in  seating 
the  primer  in  the  hole,  and  is  graphically  illustrated  above. 

The  holes  can  be  punched  in  the  dynamite  with  the  handle  of  the 
cap  crimper,  or  with  a  wooden  awl,  and  should  always  be  deep  enough 
to  receive  the  entire  cap  and  about  J4  inch  of  fuse. 

When  the  primer  is  to  be  of  only  half  a  cartridge,  as  in  subsoiling, 
it  is  good  practice  to  punch  a  hole  in  each  end  of  the  cartridge  and  cut 
the  cartridge  in  two  before  inserting  the  caps. 

Cutting  a  Dynamite  Cartridge  in  Half 

When  small  charges  are  desired  it  becomes  necessary  to  cut 
cartridges  in  half.  This  should  be  done  with  a  sharp  knife.  Hold 
the  cartridge  firmly  in  one  hand  and  the  knife  in  the  other.  Giving 
the  cartridge  a  rotary  motion,  cut  the  paper  all  the  way  around  and 
then  bend  the  cartridge  slightly,  when  it  will  come  apart  just  where 
the  paper  is  cut.    Never  try  to  cut  a  frozen  cartridge. 


CUTTING  CAKTBIDGE  IN  HALF 
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Priming  With  Electric  Blasting  Caps 

When  electric  blasting  caps  are  used  they  may  be  inserted  into  the 
dynamite  as  has  been  described  for  cap  and  fuse.  Many  blasters,  how- 
ever, prefer  to  use  a  slightly  faster  method,  which  has  been  found 
entirely  satisfactory. 

Punch  a  hole  from  the  center 
of  the  end  of  the  cartridge  in  a 
slanting  direction  so  that  it  will 
come  out  at  the  side  2  or  3  inches 
from  the  end,  insert  the  end  of  the 
doubled  over  wires  of  the  electric 
blasting  caps,  loop  these  around 
the  cartridge  after  which  another 
hole  is  punched  in  the  top  a  little 
to  one  side  of  the  first  and  straight 
down.  The  capsule  is  inserted  in 
this  last  hole  as  far  as  possible  and 
the  slack  taken  up  on  the  wires, 
with  the  result  that  you  have  a 
primer  where  the  wires  do  not 
cross  each  other  at  any  point  and 
the  capsule  is  lying  nearly  in  the 
axis  and  the  cartridge  hangs  verti- 
cally, so  that  it  is  possible  to  load 
in  the  bore  hole  without  its  being 
caught  on  any  roughness. 

Never  half-hitch  the  wires 
around  a  cartridge  of  dynamite, 
and  when  using  cap  and  fuse  never 
lace  the  fuse  through  the  dynamite. 

Loading 

When  the  cartridge  is  primed  and  the  bore  hole  made,  the  next 
thing  to  do  is  to  load.  First  try  the  hole  with  the  tamping  stick  to 
see  that  it  is  open  and  will  permit  the  charge  being  placed  at  the 
desired  point. 

When  loading  small  charges,  as  when  only  a  full  or  half  cartrit^e 
primer  is  used  for  subsoihng  or  tree  planting,  start  the  primed  car- 
tridge into  the  bore  hole  and  press  it  gently  into  place  with  the  tamping 
stick.    See  that  it  is  firmly  seated  in  the  bottom  of  the  bore  hole. 

In  pressing  a  primer  into  place,  do  not  handle  it  roughly,  as  it 
contains  the  cap  and  is,  therefore,  more  sensitive  and  dangerous  than 
an  unprimed  cartridge. 

When  the  load  is  to  contain  a  larger  amount  of  dynamite,  press 
the  unprimed  cartridges  in  place  in  the  bottom  of  the  hole  first,  and 
place  the  primer  with  the  cap  pointed  toward  the  rest  of  the  charge 
on  top.  When  the  bore  hole  is  dry,  and  it  is  desirable  to  have  the 
charge  concentrated  in  one  place,  it  is  a  good  practice  to  slit  the  sides 
of  the  cartridges  with  a  knife  or  remove  the  paper  entirely  so  that 
the  dynamite  can  be  compacted  into  a  smaller  space.  The  primer 
itself  should  not  be  split. 


Tamping 

Qosing  the  top  of  the  bore  hole  after  the  charge  is  placed  is  for 
the  purpose  of  more  closely  confining  the  charge  to  insure  better 
work  and  is  called  "Tamping."  It  should  be  made  as  light  as  possible, 
so  that  the  gases  will  not  blow  out  as  through  the  muzzle  of  a  gun. 

To  guard  against  danger  of  prematurely  detonating  the  charge, 
the  first  6  to  8  inches  of  tamping  should  not  be  packed  with  any  con- 
siderable force,  but  should  be  gently  firmed.  When  this  amount  of 
lightly  tamped  material  covers  the  primer,  the  rest  of  the  tamping 
should  be  made  as  hard  as  possible,  using  the  wooden  tamping  stick 
in  one  hand. 


A. 


Moist  clay,  free  from  gravel  and  clods,  makes  good  tamping 
material.  Free  running  sand  or  moist  loam  is  also  good.  In  wet 
work,  when  a  foot  or  more  of  water  covers  the  charge  in  shallow  holes, 
it  will  not  be  necessary  to  add  other  tamping,  as  the  water  will  hold  the 
charge  sufficiently  tight.  Loading  and  tamping  should  be  done  in  such 
a  way  that  no  open-air  spaces  are  left. 

When  using  soil  for  tamping,  the  hole  should  be  tamped  full. 
Do  not  allow  sharp  pebbles  or  stones  to  fall  in  the  hole  during  loading 
and  tamping. 

Before  banning  tamping  it  is  well  to  measure  the  depth  from 

the  surface  to  the  top  of  the  charge,  so  that  if  the  tamping  must  be 

removed  to  get  at  a  misfire  there  will  be  no  danger  oi  disturbing 

the  primer.     It  is  a  good  practice,  especially  where  heavy  charges  are 
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used,  to  use  two  inches  of  paper  or  dry  leaves  for  tamping  immediately 
over  the  primer,  so  that  they  can.be  used  as  a  safety  marker,  should 
the  tamping  need  to  be  removed  for  any  cause. 

Firiog 

Exploding  the  charge  is  called  "Firing,"  and  can  be  done  either 
by  caps  and  fuse  or  by  electric  blasting  caps.  When  cap  and  fuse 
are  used  cut  the  fuse  long  enough  to  enable  you  to  retire  to  a  safe 
distance.  Fuse  bums  on  an  average  of  two  feet  per  minute  and  a 
sufficient  length  should  be  used  to  permit  of  the  blaster  reaching  a 
safe  point  before  the  explosion.  When  using  electric  blasting  caps 
the  leading  wire  should  be  long  enough  to  enable  the  one  who  oper- 
ates the  blasting  machine  to  be  outside  the  danger  zone.  No  blast 
should  be  fired  until  persons,  animals  and  vehicles  are  well  out  of  range. 

When  reliable  explosives  and  blasting  supplies  are  used,  and  the 
primers  properly  made  and  placed,  misfires  should  seldom  occur. 
When  using  cap  and  fuse,  and  a  misfire  is  noted,  do  not  return  to 
examine  it  at  once,  as  an  injured  fuse  may  be  burning  slowly  and 
delaying  the  shot.    It  is  better  to  wait  until  the  next  day,  if  possible. 

When  using  electric  blasting  caps  there  is  less  danger  of  delayed 
shots  or  misfiring.  When  one  does  occur,  disconnect  the  wires  from 
the  blasting  machine,  and  it  will  be  safe  to  return  immediately  to 
the  blast  for  investigation.  Never  connect  the  wires  to  the  blasting 
machine  until  it  is  time  to  fire,  and  guard  against  a  careless  person 
tampering  with  the  machine  and  leading  wire  while  loading  shots. 

In  selecting  a  safe  place  to  watch  a  blast,  do  not  get  behind  a 
tree  or  building,  but  stand  in  the  open  at  a  safe  distance  frcxn  the 
blast,  so  that  you  can  see  the  flying  fragments  and  dodge  any  that 
may  come  beyond  reasonable  bounds.  Eto  not  have  the  sun  in  your 
eyes,  as  it  may  obscure  flying  missiles. 

What  to  Do  in  Case  of  Misfires 

Avoid  misfires  by  using  good  dynamite  and  detonators,  and  make 
and  place  primers  carefully.  Should  a  misfire  occur  with  cap  and 
fuse,  wait,  as  already  advised.  When  it  is  definitely  known  that  the 
blast  has  failed,  the  treatment  will  depend  on  the  individual  shot.  If 
it  is  in  wet  soil,  carefully  place  another  primer  close  enough  to 
detonate  the  charge.  This  is  very  easy  in  water-tamped  holes,  as  the 
new  primer  can  be  placed  on  top  of  the  old  one.  In  dry  soil  or  rock, 
the  tamping  can  be  removed  in  order  to  get  a  new  primer  in  close 
proximity  to  the  old  one  if  extreme  care  is  observed.  The  tamping 
should  be  loosened  with  a  hardwood  stick,  whittled  to  a  point  and  re- 
moved with  a  spoon,  such  as  the  one  described  in  figure  on  page  136. 
If  the  depth  of  the  tamping  is  definitely  known,  an  auger  slightly 
smaller  than  the  bore  hole  can  be  used  until  near  the  charge.  &me- 
times  it  will  be  best  to  put  down  a  new  hole  sufficiently  near  the  old 
chaise  to  blow  it  out  along  with  the  confining  material.  Such  a  new 
hole  should  not  be  closer  than  two  feet,  and  care  should  be  used  in 
putting  the  hole  down  to  insure  that  the  old  charge  is  not  disturbed. 

If  electric  blasting  caps  are  use<l,  carefully  examine  all  connec- 
tions and  see  if  any  of  the  wires  are  broken  or  If  there  is  any 
grounding. 
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Blasting  by  Electricity 

Large  boulders  and  stumps  with  spreading  roots  can  often  be 
blown  out  and  broken  up  more  thoroughly  and  with  less  dynamite  if 
the  charge  is  distributed  in  several  holes  in  different  places  under  the 
boulder  or  stump  and  all  of  these  charges  exploded  at  one  time. 
Groups  of  stumps  standing  close  together  can  also  be  blasted  in  this 
way.  In  order  to  dig  a  ditch  satisfactorily,  it  is  always  necessary  to 
explode  a  number  of  charges  simultaneously.  In  dry  soils  this  can  be 
done  only  by  electric  blasting.  In  well  sinking  and  other  kinds  of 
blasting  it  is  of  advantage  to  explode  a  number  of  charges  at  one 
time,  as  each  tends  to  help  the  other.  The  only  way  in  which  several 
charges  some  distance  apart  can  be  exploded  at  exactly  the  same 
time  is  by  the  electric  method  of  blasting.  Electric  blasting  may  be 
applied  to  all  of  the  work  described  in  this  Handbook,  but  it  is  gen- 
erally unnecessary  and  more  expensive,  except  in  the  blasting  just 
described. 

The  equipment  for  blasting  by  electricity,  in  addition  to  the  ex- 
plosive, consists  of 

Electric  Blasting  Caps  Leading  Wire 

Connecting  Wire  Blasting  Machine 

When  the  charges  have  been  primed  with  electric  blasting  caps 
and  tamped,  the  two  copper  wires  protrude  from  the  ground  over  each 
chai^.  These  two  wires  should  be  separated  and  one  of  them  con- 
nected to  one  of  the  wires  of  the  next  electric  blasting  cap  on  one 
side  and  the  other  one  should  be  connected  in  the  same  way  to  one  of 

tthe  wires  of  the  electric  blasting  caps  in 
the  hole  on  the  other  side.  This  should 
be  continued  until  all  of  the  charges  are 
connected  in  a  row  with  one  free  wire 
extending  from  the  first  charge  and  an- 
\  \  other   extending   from  the   last   charge. 

\  \  These  loose  wires  are  connected  to  the 

\     \^     wires   leading  to  the   blasting  machine. 
\       \.^^  This    is   called    "con- 

\  ^ — ^_  necting  in  series."    If 

\  ~^N     the  holes  are  too  far 

\„^^^^--,^f  apart  for  the  electric 
blasting  cap  wires  to 
reach  between  them, 
pieces    of    connecting 

""■■  "" ■  ■"  " '■  wire  are  used. 

Connections  are  all  made  by  twisting  bare  wire  ends  securely 
together.  All  wire  ends  should  be  scraped  with  a  knife  so  that  they 
will  be  free  from  grease  or  corrosion  when  connections  are  made. 

All  bare  joints  or  other  uncovered  places  in  the  wires  must  be  kept 
away  from  water  or  damp  ground.  This  can  be  accomplished  by  put- 
ting a  stick,  block  of  wood,  or  stone  under  the  wire  to  hold  it  off  of  the 
damp  ground. 
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Blasting  Stumps 


The  root  systems  of  the  different  forest  trees  are  subject  to  a  con- 
siderable number  of  variations,  due  to  the  class  of  tree,  the  soil  and  the 
depth  to  sheet  water.  Ordinarily,  forest  trees  are  divided  according 
to  their  root  systems  into  three  classes.  These  are:  Those  having  tap 
roots;  those  having  no  tap  roots,  but  only  lateral  fibrous  roots;  and 
those  having  both  a  small  tap  root  and  many  fibrous  roots.  When  trees 
that  normally  develop  heavy  tap  roots  are  gjown  on  soils  where  the 
ground  water  level  is  very  near  the  surface,  the  tap  root  will  be 
materially  shortened  or  entirely  wanting.  Fibrous  rooted  trees  growing 
in  loose  soils  not  troubled  by  bad  drainage,  may  send  heavy  lateral 
roots  to  considerable  depths.  The  highly  resinous  tap  roots  of  such 
trees  as  the  pine  decay  very  slowly. 

Several  factors  very  materially  influence  the  blasting  of  stumps, 
notable  of  which  are: 

The  character  of  the  root,  whether  tap  or  fibrous. 

Tlie  nature  of  the  soil  with  regard  to  the  resistance  it  offers 
the  explosive. 

The  moisture  content  of  the  soil. 

The  state  of  preservation  of  the  stump,  whether  sound  or 
partially  decayed. 

Freshly  cut  or  green  stumps  are  much  harder  to  blast  than  those 
from  which  the  small  fibrous  roots  and  bark  have  decayed. 

Success  in  stump  blasting  is  a  matter  of  common  sense  and  discre- 
tion, and  may  be  undertaken  by  anyone  of  reasonable  intelligence,  who 
will  follow  out  carefully  the  rules  laid  down  on  the  following  pages. 

Blasting  Tap-Rooted  Stumps 

There  are  two  distinct  methods  of  blasting  tap-rooted  stumps. 
The  charge  can  all  be  placed  in  a  single  hole  bored  into  the  root,  or  it 
can  be  placed  in  one,  two  or  three  holes  alongside  the  tap  root.  When 
two  or  more  holes  are  used,  electric  firing  must  be  practiced.  Each 
method  has  its  advantages.  Placing  the  charge  in  the  stump  requires 
more  labor  and  a  smaller  charge,  while  the  other  method  requires 
but  little  labor  and  a  greater  amount  of  explosives.  The  first  method 
reduces  the  stump  and  tap  roots  to  smaller  fragments,  and  is  generally 
used  by  those  blasting  stumps  for  distillation. 

Loading  in  the  Tap  Root 

In  placing  the  charge  in  the  root  a  spade  is  used  to  remove  a 
little  soil  so  that  the  tap  root  is  exposed  to  a  depth  of  a  foot  or  more. 
The  hole  is  bored  diagonally  downward  through  the  center  of  the 
root,  using  a  heavy  1^  or  2-inch  wood  auger.  This  should  reach 
well  below  any  possible  depth  of  subsequent  tillage,  and  more  than 
half  way  through  the  root. 

In  loading  it  is  best  to  use  a  half-cartridge  primer  and  remove  the 
rest  of  the  charge  from  the  paper  shell.     Pack  the  charge  firmly  in 
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the  bottom  of  the  hole  and  press  the  primer  firmly  against  it.  The 
hole  should  then  be  tamped  tight  up  to  the  very  collar.  Better  results 
will  be  obtained  if  the  soil  is  pushed  back  into  the  hole  made  to  expose 
the  tap  root. 

The  charge  will  vaiy  from  a  half-cartridge  primer  for  small  roots 
to  three  ^r  four  cartridges  for  very  large  solid  stumps.  Stumps  having 
decayed  or  hollow  tap  roots  should  not  be  loaded  in  this  way,  as  they 
can  be  gotten  out  better  by  two  or  more  charges  placed  around  the 
tap  root. 


LOADING  TAPROOTED   STUMP.   USING  CAP   AND   FUSE 

When  electric  boring  machines  are  used  it  will  not  be  necessary 
to  use  a  shovel,  as  the  hole  is  started  in  the  root  immediately  at  the 
surface  of  the  soil,  and  can  range  almost  straight  down  into  the  tap 
root. 

The  best  explosive  for  this  class  of  work  is  Red  Cross  Stumping 
Powder.  Red  Cross  Farm  Powder  will  give  good  results  on  small 
stumps,  but  will  require  slightly  heavier  loading. 

Loading  Around  the  Tap  Root 

When  placing  the  charge  between  the  tap  root  and  the  subsoil. 
the  wood  auger  will  not  be  needed,  as  the  holes  can  be  made  faster  with 
a  soil  auger  or  crowbar. 

In  this  method  much  depends  on  the  depth  and  location  of  the 
bore  holes,  which  should  be  not  less  than  three  feet  deep,  and  usually 
more.  The  charge  should  be  snug  up  against  the  tap  root,  so  that  it 
will  lie  immediately  alongside  the  wood. 

When  but  one  hole  is  used  for  blasting  small  or  old  stumps,  the 
charge  should  seldom  be  less  than  lyi  cartridges.  If  the  holes  are 
dry  all  the  charge  except  the  half-cartridge  primer  should  be  removed 
from  the  shell  and  packed  tightly  in  the  bottom  of  the  hole.  The 
tamping  must  be  tight.  Such  a  charge  can  be  fired  with  cap  and 
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fuse.  In  clay  and  clay  loam  subsoils  Red  Cross  Stumping  F'owder 
should  be  selected,  but  in  light  or  sandy  subsoils  Red  Cross,  or  Du  Pont 
Straight  Dynamite  50  or  60  per  cent,  will  give  better  results. 


LOADING  TAP-ROOTED  STUMP  FOB  ELECTRIC  BLAST 

When  two  or  more  charges  are  distributed  around  the  tap  root, 
the  same  care  should  be  exercised  in  putting  down  the  holes,  and  if  the 
stumps  are  large  the  holes  should  be  not  less  than  four  feet  deep. 
Only  electric  caps  can  be  used.  The  charges  will  vary  from  1J4  to 
2j^  cartridges  for  each  hole. 

Blasting  Semi-Taprooted  Stumps 

Where  stumps  have  a  tap  root  of  medium  size  and  a  heavy  set 

of  lateral  roots,  the  loading  will  be  intermediate  between  the  loading 
for  tap-rooted  and  lateral-rooted  stumps.  When  they  are  of  any 
considerable  size,  better  and  cheaper  results  will  be  obtained  with 
distributed  charges  and  electric  blasting. 

Blasting  Small  Fibrous-Rooted  Stumps 

When  stumps  have  no  tap  root,  but  only  fibrous  ones,  the  load- 
ing will  depend  on  the  nature  of  the  soil  and  the  size  and  state  of 
preservation  of  the  roots.  When  they  are  small  or  the  roots  are 
partly  decayed  the  charge  can  all  be  placed  in  a  single  hole  started  a 
little  way  back  from  the  stump  and  sloped  under  the  part  of  the  stump 
that  will  be  hardest  to  lift.  The  charge  will  run  all  the  way  from  less 
than  a  cartridge  to  several  cartridges. 

Where  the  subsoils  are  tight  and  offer  good  resistance  Red  Cross 
Stumping  Powder  will  prove  itself  to  be  the  most  satisfactory  and 
economical  explosive.  In  loose  sandy  soils  40,  50  or  60  per  cent. 
Du  Pont  Straight  Dynamite  will  be  better. 
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Here,  again,  the  depth  of  the  holes  will  play  an  important  part. 
If  they  are  too  shallow  the  blast  will  only  split  the  stump  and  fold 
the  parts  back  without  blowing  them  out.  It  is  seldom  that  the  load- 
ing should  be  as  shallow  as  30  inches  and,  if  the  stumps  are  at  all  hard 
to  blast,  4  or  more  feet  is  better. 


CORRECT  METHOD  OF  LOADING  SMALL  STUMP— KEEP  CHABOE  WELL  DOWN 


INCORRECT  METHOD  OF  LOADING  SMALL  STUMP— CHARGE  TOO  SHAL- 
LOW TO  LIFT  STUMP,  BUT  WILL  RE  FOUND  IDF.AL  FOR  SPLIT- 
TING THEM  WHEN  USING  A  STUMP  PULLF.R 
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Blasting  Large  Fibrous-Rooted  Stumps 

The  use  of  electric  blasting  is  essential  in  blasting  large  stumps 
or  those  having  wide-spreading  roots.  If  the  charge  is  confined  in  a 
single  bore  hole  the  effect  will  be  to  split  and  not  lift  the  stump,  but 
if  the  same  or  a  smaller  charge  is  distributed  in  several  well-located 
holes,  the  blast  will  lift  the  stump  perfectly.  The  number  and  lo- 
cation of  the  holes  must  be  governed  absolutely  by  the  individual  stump. 
For  stumps  slightly  larger  than  can  be  lifted  by  a  single  charge,  two 
holes  will  usually  be  sufficient.  These  should  be  on  opposite  sides  of 
the  stump,  and  should  be  inclined  under  the  stump.  For  larger 
stumps  three  or  more  holes  should  be  used.  One  of  these  should  be 
under  the  center  of  the  stump  and  the  rest  so  placed  around  the  outer 
edge  as  to  form  a  circle  under  and  around  the  holding  roots,  as  is 
shown  below. 


METHOD  OF  LOADINT.  LARfiE  STUMP  FOR  RI.ECTRIC  Hr.AST 

As  in  all  stump  blasting,  the  holes  should  be  well  down  into  the 
subsoil — not  close  up  to  or  in  contact  with  the  wood. 

Tlie  best  explosive  for  this  work  is  Stumping  Powder,  unless 
the  subsoil  is  loose  and  open,  when  40  or  50  per  cent.  Red  Cross  Dyna- 
mite will  be  found  more  satisfactory. 

Blasting  Stumps  From  Very  Soft  Soil 

For  cypress,  willow  or  other  stumps  in  very  soft,  swampy  soil, 
modification  must  be  made  in  the  methods  of  loading  on  account  of 
the  poor  resistance  offered  by  the  soil  and  the  enormous  number  of 
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spreading  roots.  The  holes  must  be  so  distributed  so  that  not  only 
the  stump,  but  all  of  the  main-spreading  roots  will  be  blown  out  down 
below  plowing  depth.  The  quick-acting  Du  Pont  Straight  Dynamite 
of  50  or  60  per  cent,  strength  gives  best  results  in  warm  weather. 

Many  of  the  cypress  stumps  are  found  to  be  only  shells,  the  heart 
having  been  entirely  rotted  away.  To  blast  these  successfully  drive 
a  post  into  the  soil  through  the  hollow,  and  tamp  the  stump  full  of 
moist  soil,  remove  the  stake  and  load  in  the  hole  left  by  the  post  and 
tamp  solid. 

Approximate  Charges  for  Blasting  Stumps 

No  absolute  rule  can  be  laid  down  giving  the  required  charge 
for  blasting  stumps  of  different  sizes,  but  the  following,  which  is 
based  on  old  but  solid  stumps  in  firm,  dense  soil  can  be  used  as  a 
basis,  making  variations  either  way  as  may  be  required: 

Diameter  of  stump  in  inches 12        18       24       30       36       42       48 

Number    of    cartridges    of    Red    Cross 

Stumping    Powder    2         3         4         S         7         9        11 

If  the  stumps  are  green,  or  if  the  soil  is  loose  or  sandy,  these 
amounts  must  be  increased,  but  if  the  stumps  are  partly  decayed, 
lighter  loading  will  do  the  required  work. 
Felling  Trees 
The  loading  for  blasting  down  standing  trees  is  the  same  as  for 
stumping,  with  the  important  difference  that  heavier  loading  is  re- 
quired, because  of  the  greater  weight  to  be  lifted.  If  this  work  can 
be  done  during  a  high  wind,  the  wind  load  on  the  tops  of  the  trees  will 
materially  assist  in  bringing  them  down. 

Combining  Blasting  With   Other  Methods  of  Stumping 
While  the  use  of  explosives   for  stumping  has  been   found   to 
be  a  great  money-saver  in  clearing  land,  there  are  some  classes  of 
stumps  that  can  be  more  cheaply  disposed  of  by  combining  the  use 
of  explosives  with  a  good  steam,  horse,  or  hand  puller.    This  is  par- 
ticularly true  on  large  areas  of  large  fibrous- rooted  stumps.     The 
operation   consists  of  loading  the  stumps  with   comparatively  small 
charges  and  splitting  them  into  several   sections.     This  loosens  the 
soil  from  the  roots  and  allows  them  to  be  easily  pulled  out  clean  and 
ready  to  bum.    The  holes  left  are  small  and  quickly  filled. 
Filling  Holes  After  Stump  Blasting 
The  small  holes  left  after  stump  blasting  can  be  quickly  filled 
with  a  small  horse  scraper.    Start  at  one  side  of  the  field,  scraping  up 
a  little  soil  on  the  way  to  be  dumped  in  the  first  hole.     Do  not  turn 
when  the  load  is  dumped,  but  go  straight  to  the  next  hole  and  dump 
the  new  load,  and  so  on,  until  the  entire  field  is  crossed. 
Splitting  Stumps  for  Burning 
When  the  wood  is  not  needed  for  distillation  or  fuel,  fat  pine 
stumps  can  be  economically  disposed  of  by  shattering  tlie  tap  root  at 
a  depth  of  about  two  feet  with  a  small  charge  of  dynamite  and  then 
burning.     Several  days  should  be  allowed  for  drying  after  the  blasts 
are  made.    A  little  labor  to  keep  the  fires  punched  up  will  insure  good 
work. 


Splitting  Old  Logs  and  Stump* 

In  disposing  of  old  grubbed  or  pulled  stumps  or  large  logs  much 
time  can  be  saved  by  boring, holes  in  the  wood  and  loading  with  a 
small  amount  of  any  explosive  that  is  being  used  on  the  job.  The 
depth  of  hole  and  size  of  charge  will  be  governed  by  the  size  of  the 
log  or  stump  to  be  split.    Good  tamping  is  essential. 

Disposal  of  Stump  Fragments 

The  shattered  fragments  of  blasted  stumps  can  be  disposed  of  in 
a  number  of  ways,  depending  on  the  local  conditions  and  the  char- 
acter of  the  wood.  The  fat  pine  stumps  are  in  an  excellent  condi- 
tion for  distillation  and  require  little  chopping  to  fit  them  for  the 
retorts. 

Where  wood  is  scarce  and  fuel  h^h  the  fragments  are  often 
used  for  stoves  or  grates.    This  is  especially  true  of  the  pine  stumps. 

Where  there  is  an  excess  of  wood  and  the  roots  are  not  wanted 
for  distillation  ihcy  are  in  a  good  shape  to  pile  in  the  field  and  burn. 
The  ashes  left  from  burning  stumps  are  rich  in  potash  and  lime,  and 
have  a  very  beneficial  effect  on  the  soil. 

Stump  fragments  are  also  very  useful  for  filling  old  gullies,  as 
they  can  be  piled  into  the  bottoms  of  the  old  washes,  where  they  will 
form  a  good  substitute  for  blind  ditches  after  they  have  been  covered 
over  with  soil. 

West  Coast  Conditions 
Western  Fir,  Pine  and  Cedar  Stumps 

In  the  States  of  Washington,  Oregon  and  parts  of  California, 
where  the  rainfall  is  large  and  the  ground  in  the  forests  is  always  damp, 
many  of  the  trees  grow  to  great  size — ^some  being  eight  or  fen  feet  in 
diameter.  The  roots  of  these  trees  usually  spread  out  near  the  surface 
and  do  not  grow  deep  into  the  ground  as  might  be  expected,  tap  roots 
being  extremely  rare. 

The  object  when  blasting  these  stumps  is  not  to  split  them,  but 
to  bring  them  out  entire  at  one  blast,  with  all  of  the  roots  possible. 
because  if  the  charge  of  explosives  is  so  gauged  and  located  as  to  split 
the  stump,  it  generally  fails  to  bring  out  all  of  the  pieces.  As  the 
principal  object  is  to  get  out  as  much  of  the  stump  as  possible  at  a 
minimum  cost,  it  is  better  to  Wast  it  out  first  and  then  it  can  be  easily 
split  afterwards  by  means  of  a  small  quantity  of  dynamite  exploded 
in  auger  hcJes. 

The  common  rule  in  blasting  these  stumps  is  to  use  one  and  one- 
half  pounds  of  Du  Pont  or  Repauno  Stumping  Powder  per  foot 
of  diameter,  with  stumps  up  to  four  feet,  when  the  subsoil  is  clay. 
For  larger  sizes  from  two  to  two  and  one-half  pounds  for  each  foot 
in  diameter  should  be  used.  Stumps  in  gravelly  or  loose  ground  re- 
quire one  pound  more  for  each  foot  in  diameter. 

The  charge  of  explosives  is  best  placed  so  that  there  will  be  from 
sixteen  to  twenty- four  inches  of  earth  between  it  and  the  bottom  of 
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the  stump.  This  results  in  the  force  of  the  explosion  radiating  to  all 
sides,  lifting  th«  stump  clear  of  the  ground,  and  bringing  with  it  the 
greatest  length  of  roots.  If  the  charge  is  placed  too  close  to  the 
stump,  the  elTect  is  to  split  it,  leaving  the  roots  to  be  dug  cut  at  extra 
labor  and  expense. 

When  these  stumps  are  large  the  bottom  of  the  bore  hole  is 
"sprung"  or  chambered  until  it  is  so  large  that  tlie  increased  charge 
required  can  be  concentrated  under  the  center  of  the  stump.  The  cham- 
bering is  done  by  exploding  without  tamping,  first  a  half  cartridge,  then 
several  successive  charges  of  from  one  to  five  cartridges  each  in  the 
bottom  of  the  bore  hole.  When  the  hole  is  large  enough  it  is  given 
time  to  cool  off  and  is  then  charged  with  the  necessary  quantity  of 
Du  Pont  or  Repauno  Stumping  Powder  to  bring  out  the  stump. 
Under  no  consideration  should  the  hole  be  charged  until  it  has  had 
lime  to  cool  off. 

The  best  plan  is  to  work  on  other  stumps  awhile  to  give  tlie 
chamber  time  to  cool. 

See  pages  137  to  149  for  proper  methods  of  priming,  charging, 
tamping  and  firing. 

Redwood  and  Btgtree  Stump* 

The  way  to  estimate  the  quantity  of  Du  Pont  or  Repauno  Stump- 
ing Powder  necessary  to  blast  out  stumps  larger  than  eight  feet  in 
diameter,  is  to  square  the  largest  diameter  in  feet,  the  result  being 
approximately  the  number  of  pounds  required.  For  example,  if  a 
stump  is  eight  feet  in  diameter  the  charge  of  Du  Pont  or  Repauno 
Stumping  Powder  should  be  about  the  square  of  eight,  or  sixty-four 
pounds,  Stumps  less  than  eight  feet  in  diameter  require  a  little 
greater  charge  for  their  size  than  do  the  larger  slumps,  and  the  rule 
with  them  is  to  use  as  many  pounds  of  Du  Pont  or  Repauno  Stump- 
ing Powder  as  eight  times  the  largest  diameter  in  feet.  On  this 
basis  a  stump  six  feet  in  diameter  would  need  about  forty-eight  pounds 
of  powder.  However,  the  successful  blasting  of  these  large  stumps 
depends  greatly  on  the  judgment  of  the  blaster,  and  these  rules  can 
only  be  considered  as  a  general  guide.  This  can  easily  be  under- 
stood when  it  is  remembered  that,  owing  to  difference  in  soil  or  some 
peculiarity  in  the  growth  of  the  tree,  it  sometimes  requires  the  same 
quantity  of  explosives  to  properly  bring  out  a  stump  six  feet  in 
diameter  as  it  does  another  one  eight  feet  in  diameter. 

In  blasting  these  stumps  a  trench  is  dug  large  enough  to  permit 
placing  the  entire  charge  of  explosives  directly  undernea^  the  center 
of  the  stump.  A  little  powder  blasted  in  holes  punched  with  a  crowbar 
will  prove  of  great  assistance  in  digging  this  trench. 

The  charge  should  be  firmly  tamped.  Avoid  being  on  the  same 
side  of  the  stump  as  the  trench  when  the  blast  is  fired,  as  fragments, 
etc.,  are  thrown  with  more  violence  and  to  greater  distances  on  that 
side, 
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Boulder  Blasting 

There  are  three  distinct  methods  of  loading  for  breaking  field 
boulders.  These  are:  '■Blockholing,"  "Snakeholing"  and  "Mudcap- 
ping."  Blockholing  requires  the  smallest  amount  of  explosives,  but 
the  most  labor;  while  mudcapping  requires  the  smallest  amount  of 
labor,  but  a  considerably  larger  amount  of  explosives;  snakeholing  is 
intermediate  in  both  labor  and  amount  of  explosives  required. 

Blockholing 

Blockholing  consists  of  drilling  a  hole  into  the  boulder  and 
charging  it  with  a  small  amount  of  dynamite.  It  is  the  best  method 
for  breaking  very  hard  or  very  large  boulders,  especially  those  of 


PROPERLY  PLACED  BLOCK  HOLE  CHARGE 


CORRECT  METHOD  OF  LOADING  THE  OtJT-CROP  OF  A  ROCK  LEDGE 
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the  "nigger-head"  type  that  are  so  difficuh  to  break  by  other  methods. 
The  hole  should  usually  be  drilled  about  half  way  through  the  boulder 
and  may  be  an  inch  or  larger  in  diameter. 

The  explosive  should  be  removed  from  the  shell  and  packed  firmly 
into  the  bottom  of  the  hole.  When  the  entire  charge  is  in,  make  a 
hole  for  the  cap  in  the  top  of  the  powder  with  a  pointed  hardwood 
stick.  Press  the  cap  into  the  hole  and  tamp  it  in  with  moist  soil. 
The  hole  should  be  tamped  full. 

As  the  confinement  is  perfect  in  such  loading  any  of  the  Du  Pont 
high  explosives  recommended  in  this  book  will  give  good  results. 
Red  Cross  Stumping  Powder  is  especially  recommended. 

Blockholing  is  very  effective  in  blasting  out-cropping  ledges  that 
are  too  large  to  remove  entirely. 

SnakehoUng 

Snakeholing  consists  of  punching  a  hole  under,  but  immediately 
against  the  bottom  of  a  boulder  and  placing  the  charge  of  explosives 
in  as  compact,  a  shape  as  the  size  of  the  hole  will  permit.  A  better 
idea  of  the  method  can  be  had  by  glancing  at  the  figure.  Tlie  explo- 
sive being  confined  on  the  underside  by  the  earth,  can  exert  a  pow- 
erful blow  on  the  boulder  and  will  roll  it  out  or  if  a  sufficient  charge 
IS  used  will  break  it  in  fragments. 

This  is  one  of  the  easiest  and  most  successful  methods  of  boulder 
blasting.  The  best  explosives  for  this  work  are  either  Red  Cross 
Stumping  Powder  or  Red  Cross  Extra  40  per  cent.  Dynamite.  Electric 
blasting  is  not  generally  used  unless  the  boulders  are  very  large  and 
more  than  one  charge  is  used  to  blow  them  out.  Many  blasters  prefer 
to  lift  boulders  out  with  a  snakehole  shot  and  later  break  them  with  a 
mudcap. 


1  BOULDER  FOR 
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Mudcapping 

Mudcapping  is  known  by  a  variety  of  fantastic  and  expressive 
names,  such  as  "Bulldozing,"  "Blistering,"  "Poulticing"  and  "Adobe 
Shooting,"  and  is  made  possible  by  the  fast,  shattering  action  of  the 
higher  grades  of  dynamite.  In  practice  it  consists  of  removing  the 
dynamite  from  the  shell  and  packing  it  in  a  compact  conical  heap  on 
the  boulder,  and  after  inserting  a  cap  and  fuse  covering  it  with  several 
inches  of  thick,  heavy  mud. 

The  explosive  should  be  placed  on  the  boulder  at  the  place  where 
it  would  be  struck  with  a  hammer  were  it  small  enough  to  break  in 
that  way.  This  may  be  on  the  top  or  side.  If  the  boulder  is  embedded 
in  the  ground,  a  snakehole  shot  to  roll  it  out  on  the  surface  should  first 
be  made,  because  the  confining  dirt  makes  it  much  harder  to  break 
with  a  raudcap  shot.  The  mud  covering  should  be  as  thick  and  heavy 
as  it  is  convenient  to  make  it,  not  less  than  5  or  6  inches,  and  should 
be  free  from  stones,  as  the  blast  will  throw  them  as  though  they  were 
bullets.    Never  lay  a  stone  on  top  of  the  mud  for  the  same  reason. 

The  explosives  used  are  Red  Cross  Extra  40  per  cent,  for  easily 
broken  rock,  and  Du  Pont  Straight  50  per  cent,  for  hard  niggerhead 
boulders. 
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Combining  Mudcapping  With  Snakeholing  for 
Large  Boulders 

For  very  large  loose  boulders,  where  it  is  not  practical  to  drill,  it 
is  often  well  to  combine  these  two  methods  of  loading,  using  one  or 
more  charges  in  snakeholes  and  a  big  mudcap.  The  explosions  on 
two  sides  at  the  same  time  intensifies  the  shock  to  the  boulder  to  such 
a  point  that  it  will  break  when  either  method  of  loading  alone  would 
be  inefiEectual.    Such  charges  must  be  fired  electrically. 

Disposal  of  Boulder  Fragments 

Many  uses  can  be  made  of  boulder  fragments  after  the  blasting 
is  done.  The  accompanying  cut  shows  a  beautiful  home  built  of  frag- 
ments of  field  stones  by  a  progressive  blaster  who  was  clearing  up  a 
large  field.  Other  uses  are  for  building  foundations,  walls,  fences, 
roads,  for  making  concrete,  or  for  various  other  uses  about  the  farm. 

They  are  also  very  useful  for  filling  gulhes  or  discarded  ditches, 
and,  as  they  do  not  He  close  together,  will  form  blind  drains  to  remove 
excesses  of  rain  water. 

Where  large  boulders  leave  deep  holes  much  of  the  debris  can  be 
buried  in  the  bottom  of  the  holes,  but  care  must  be  taken  to  keep  it 
well  below  plow  depth. 


HOUSE   BUILT  OF   FRAGMENTS   OF  BOULDERS   BLASTED 
FROM  ADJOINING  FIELD 
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Amount   of   Explosives  Required   for  Blasting  Boulders 

On  account  of  the  differences  in  hardness  of  rock  in  different 
places,  and  the  variations  in  shape  in  a  single  field,  it  is  impossible  to 
give  exact  information  as  to  the  amount  of  explosive  to  use.  The 
following  table,  which  is  based  on  stone  of  average  hardness  loaded 
with  Du  Pont  Straight  SO  per  cent.  Dynamite,  will  give  some  idea  of 
the  amounts  to  use  in  making  test  shots.  It  will  be  necessary  to  vary 
these  for  local  conditions: 

Amount  of  Dynamite  Required  to  Break  Boulder* 

NuHBBR  or  C.iiiTRiDaBa  RtqniBiD 
Mudcappini  Snakebolini  |  Blockholiog 


2 


5 


2 


I 


1 


This  is  based  on  the  use  of  Du  Pont  Straight  Dynamite  of  50  per 
cent,  strength.  If  Red  Cross  Extra  40  per  cent.  Dynamite  is  used  in- 
crease the  amounts  by  half,  and  if  Du  Pont  Farm  Powder  is  used  for 
snakcholing  or  blockholing,  double  the  amounts. 

Explosrres  for  Boulder  BIfuting 

For  boulder  and  other  rock  blasting,  the  recommendations  in  this 
book  can  be  followed  literally,  because  the  grades  of  dynamite  recom- 
mended can  be  obtained  in  West  Coast  States. 


SUCCESSFUL  BOULDKR  BLASTING  IN  SWEDEN,  SHOWING  / 
WELL-LOCATED  MUIKTAP 
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Ditching 


There  are  two  distinct  methods  of  blasting  ditches ;  the  propagated 
and  electric.  The  propagated  method  can  be  used  only  in  wet  soils, 
while  the  electric  method  can  be  used  in  either  wet  or  dry  soils.  The 
explosives  and  blasting  supplies  needed  and  the  methods  of  loading 
vary  considerably  in  the  two  methods. 

Among  the  most  striking  advantages  of  ditching  with  dynamite, 
as  compared  to  other  methods,  is  the  reduction  in  cost,  the  absence  of  a 
large  soil  pile  along  the  ditch,  the  little  time  required,  the  absence  of 
overhead  expenses  for  equipment,  the  ability  to  dig  successfully  where 
the  conditions  are  too  bad  for  other  methods,  the  adaptability  to  both 
large  and  small  ditches,  and  the  simplicity  of  the  methods.  These 
have  been  pointed  out  in  the  introductory  section  accompanying  this 
hodkiet. 

Ditching  in  Saturated  Soib  >^^thout  a  Blasting  Machine 

In  wet  soils,  where  holes  two  feet  deep  will  stand  half  full  of 
water,  the  quickest  and  generally  the  most  economical  method  of 
ditching  is  with  Du  Pont  Straight  50  per  cent,  dynamite.  Only  a 
straight  dynamite  can  be  used  for  this  work,  as  other  grades  are  loo 
insensitive  to  be  detonated  by  the  shock  from  a  single  primer  in  a  cen- 
tral hole.  This  can  be  practiced  in  the  roughest  of  swamps,  even  where 
there  are  several  inches  of  water  standing  on  the  surface  or  where  the 
surface  is  covered  with  the  heaviest  of  swamp  stumps. 

This  class  of  ditch  blasting  should  not  be  attempted  when  either 
the  air  or  water  is  colder  than  50  degrees  F. 

The  simplicity  of  the  method  and  the  truly  wonderful  results 
obtained  must  be  seen  to  be  fully  realized. 

The  course  of  the  ditch  having  been  decided  on  by  a  survey  or 
close  study  of  the  slope,  as  indicated  by  the  surface  drainage  and  the 
trees  having  been  chopped  from  the  right  of  way,  the  work  may  be 
begun. 

Test  Shots 

The  first  thing  to  do  is  to  try  a  few  trial  shots  to  ascertain  the 
best  depth  and  spacing  for  the  holes.  For  ditches  up  to  3  or  3j^  feet 
deep  the  depth  of  bore  holes  will  usually  be  about  24  to  30  inches, 
and  the  spacing  between  holes  from  18  to  24  inches,  although  it  may 
be  necessary  to  increase  the  depth  and  decrease  the  spacing  in  some 
cases.  It  is  well  to  begin  the  test  with  holes  two  feet  deep  and  18 
inches  apart.  Keep  these  in  line  and  load  about  10  of  them  with 
one  cartridge  each.  If  a  little  water  covers  the  cartridges  in  the  holes 
no  further  tamping  will  be  needed.  If  not,  tamp  well  with  earth.  After 
the  entire  line  is  loaded,  one  hole  is  charged  with  an  extra  primer 
cartridge,  and  it  is  also  well  to  put  one  additional  in  each  hole  adjoin- 
ing the  primer. 

This  loading  should  lift  the  soil  at  least  two  hundred  feet  into 
the  air,  scatter  it  over  the  adjoining  swamp  for  a  distance  of  150 

'^8  D,„....,Googlc 


A  SMALL  CHARGE  AND  A  SMALL  DITCH 


V  HEAVIER  CHARGE  FOR  A  LARGE  DITCH 
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feet  and  leave  a  good,  clean  ditch.  If  it  does  not,  try  a  different 
loading.  It  may  be  necessary  to  make  the  holes  deeper  in  some  soils 
and  not  so  deep  in  others.  Usually  in  swamp  soils  the  ditch  made  is 
a  foot  to  two  feet  deeper  than  the  charge,  but  sometimes  it  is  necessary 
to  load  to  the  full  depth. 

If  the  test  shot  makes  too  large  a  ditch,  the  spacing  can  be  in- 
creased a  little,  but  should  seldom  be  greater  than  24  inches,  and  then 
only  in  warm  soil.  For  very  small  ditches  less  than  a  full  cartridge  of 
explosive  may  be  used  in  each  hole. 

Amount  of  Charge  and  Size  of  Ditch 

Small  ditches  (for  instance,  about  two  feet  deep  and  three  feet 
wide)  in  such  soils,  when  there  is  little  trouble  from  roots,  can  be 
dug  with  half  cartridge  charges,  but  when  using  such  small  loads 
the  spacing  between  holes  can  seldom  be  over  18  or  20  inches. 

Larger  ditches  can  be  dug  by  using  two  or  more  cartridges  in 
each  hole,  and  a  second,  or  even  a  third  line  of  holes  may  be  put  down 
about  four  to  five  feet  from  the  original  line  and  loaded  in  the  same 
way.  When  two  or  three  lines  of  holes  are  used  it  will  be  necessary 
to  use  one  electric  cap  in  each  line,  or  to  put  in  one  or  two  extra 
charges  between  the  rows  to  insure  the  simultaneous  detonation  of  all 
the  charges. 

ApproKunate  Table  of  Charges  of  Du  Pont  Straight  50%  Dyna- 
mite for  Blaating  Ditch  Without  a  Blasting  Machine 
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Distance  between  holes  in  rows  16  to  24  inches  to  be  determined  by 
3  or  4  test  shots.  It  is  impossible  to  specify  exactly,  because  soil  con- 
ditions differ  greatly,  which  makes  a  difference  in  spacings  and  loads. 

Putting  Down  the  Hole* 

Ordinarily  in  swamp  soils  the  bore  holes  can  be  put  down  with 
little  effort.  If  the  soil  is  at  all  hard,  or  has  a  heavy  crust,  the  fastest 
tool  is  a  good  sharp  crowbar,  but  if  soft  and  mucky,  a  heavy  tamping 
stick  will  suffice.  The  holes  should  not  be  left  open,  but  should  be 
loaded  at  once,  as  they  will  cave  in  or  be  filled  with  floating  slime. 


Amount  of  Dynamite  Required  for  a  Given  Length  of  Ditch 

In  order  to  enable  the  blaster  to  calculate  the  amount  of  dynamite 
required  to  cut  various  size  ditches,  the  following  table  used  in  con- 
junction with  either  of  Che  preceding  tables  should  prove  very  useful : 
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1  rod  — 
10  rods— 
K  mile— 1320 
>i  mile— 2640      feet  or  880  yards  or  160  rods. 

For  larger  ditches  requiring  heavier  loading  or  several  parallel 
rows  of  holes  increase  the  total  amounts  accordingly.  These  amounts 
also  apply  to  ditching  with  a  blasting  machine. 

Ditching  With  a  Blasting  Machine 

While  it  is  possible  to  blast  ditches  by  the  propagated  method, 
that  is,  without  blasting  machine,  only  in  wet  soils  the  electric  method 
can  be  employed  in  any  class  of  material,  dry  sand  excepted,  and  low 
strengths  of  low-freezing  Red  Cross  can  be  substituted  for  the  more 
sensitive  straight  dynamite. 

The  layout  of  the  ditch  is  exactly  the  same  as  for  the  other 
method,  but  as  an  electric  cap  is  used  in  each  hole  it  is  possible  to  space 
them  farther  apart  in  the  row.  The  normal  distances  are  from  24  to 
32  inches  {or  small  ditches,  and  up  to  48  and  52  inches  for  large  ditches. 

Different  Explotives  for  Different  Dasses  of  Work 

The  explosive  selected  for  electric  ditch  blasting  will  depend  upon 
the  soil  and  size  of  ditch.  In  a  medium  loam,  where  only  a  small  ditch 
(for  instance,  two  feet  deep  and  three  feet  wide)  is  desired,  the 
selection  may  be  Red  Cross  Stumping  Powder,  Red  Cross  Extra  30 
or  40  per  cent.  Where  the  material  is  very  sandy  Du  Pont  Gelatin  40 
per  cent,  will  give  best  results.  It  is  practically  impossible  to  blast 
ditches  in  dry  sand. 

For  larger  ditches,  or  where  there  is  much  trouble  with  stumps 
and  roots,  a  stronger  explosive  will  give  more  economical  excavation, 
and  Red  Cross  Extra  40  per  cent,  or  Du  Pont  Gelatin  40  per  cent, 
should  be  selected.  Where  the  work  is  very  wet,  and  the  charges  must 
be  left  in  the  water  for  a  long  time,  the  gelatin  should  be  selected,  as 
it  is  more  water-resisting  than  the  Red  Cross. 
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Methods  of  Loading 

After  3  or  4  trial  shots  similar  to  those  described  for  wet  ditching 
have  established  the  proper  depth  and  spacing  of  the  holes,  and  the 
amount  of  dynamite  per  hole,  the  braster  is  ready  to  begin  actual 
operations.  The  holes  may  be  put  down  with  a  subsoil  punch,  crow- 
bar, soil  auger,  or  any  other  tool  suitable  for  the  particular  class  of  soil. 

Unless  water  covers  all  charges  they  should  be  thoroughly  tamped. 
It  is  best  to  punch  only  enough  holes  for  one  blast,  load  them  and 
fire,  before  putting  down  more,  as  they  are  likely  to  be  filled  up  or 
covered  with  trash  thrown  up  by  the  blast.'  Do  not  overload  the 
blasting  machine.  If  its  rated  capacity  is  thirty  charges,  do  not  at- 
tempt to  fire  more  than  that  at  a  time. 

When  only  one  cartridge  is  used  in  a  hole  it  must  contain  the 
electric  cap,  and  should  be  pressed  well  down  to  the  bottom  of  the 
hole  and  tamped  so  that  there  is  no  air  space  left  to  reduce  the  effect  of 
the  blast.  When  several  cartridges  are  used  in  each  hole,  the  primer 
should  be  on  top,  with  the  cap  pointing  downward. 

As  the  work  progresses  the  soil  should  be  carefully  watched,  and 
any  needed  variation  made  in  the  loading  so  that  it  may  always  conform 
to  the  material  to  be  lifted. 
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Blasting  Large  Ditches  V^th  a  Blasting  Machine 

When  larger  ditches  are  desired  the  loading  may  be  in  deeper 
holes,  using  more  or  a  higher  strength  of  explosive;  or  one  or  two 
more  parallel  lines  of  holes  may  he  employed,  especially  where  wide  but 
shallow  ditches  are  needed,  VVhere  very  deep  ditches  are  needed,  blast 
a  wide,  shallow  ditch  with  two  or  three  parallel  rows  of  holes,  and 
then  load  one  or  two  rows  in  the  bottom  of  the  shallow  ditch,  and 
blast  another  ditch  in  the  bottom  of  the  first  one.  This  latter  method 
has  been  very  efficient  in  opening  large  ditches  eight  or  nine  feet  deep 
throu^  heavy  bottom  lands  for  the  correction  of  stream  channels. 

Stream  Correction 

Each  spring  the  big  freshets  in  creeks  and  rivers  are  the  cause 
of  much  property  loss.  Bottom  lands  are  either  washed  away  or 
covered  with  a  layer  of  sand  that  is  too  thick  to  plow  under,  and  the 
fertility  of  the  soil  is  greatly  reduced. 

Permanent  control  of  streams  subject  to  overflow  is  expensive 
if  undertaken  in  haste.  Equally  good  results  may  be  obtained  with 
much  less  expense  by  undertaking  the  work  in  a  slower  but  more 
systematic  way,  which  will  permit  the  stream  to  do  most  of  the  actual 
digging  itself. 

A  great  part  of  the  filling  up  of  stream  courses  is  caused  by  logs 
and  other  floating  material  forming  rafts  and  sand  bars  in  the  chan- 
nels. Another  fruitful  source  of  trouble  is  from  outcrops  of  rock 
which  divert  or  impede  the  normal  flow  of  the  current.  Overhanging 
stumps  and  trees  along  the  banks  lend  still  further  obstruction.  Sharp 
bends  in  the  course  of  the  stream  check  the  current  and  cause  trouble 
by  forming  sand  bars. 

Any  and  all  of  these  troubles  may  be  overcome  quickly  and  at 
reasonable  cost  by  the  use  of  dynamite.    Shoot  out  the  rafts  and  logs, 


niAGRAU  OF  STREAM  TROUBLES  THAT  MAV  BE  CORRECTED  BY  BLASTING 
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and  blast  a  sufficient  channel  through  the  confining  rock,  A  well- 
placed  blast  will  cause  the  overhanging  stumps  to  immediately  vacate. 

Tlie  cutting  off  of  sliarp  turns  in  the  channel  will  take  a  little 
more  time  and  should  be  well  done  in  the  beginning.  Locate  the  line 
of  the  new  cut-off  and  blast  a  ditch  that  will  at  all  times  carry  a  part 
of  the  flow.  When  this  is  done  and  the  rafts  and  logs  are  out  of 
the  way  above  and  below,  all  there  is  left  to  do  is  to  wait  for  the 
heavy  rains  to  flood  the  streams.  The  increased  rate  of  flow  will  cause 
the  water  to  cut  and  wear  away  at  the  bottom  of  the  channel  as  well 
as  at  the  sides.  From  time  to  time  it  will  be  best  to  go  over  the  stream 
and  make  sure  that  no  new  obstruction  is  being  formed. 

Small  blasted  ditches  have  been  scoured  out  by  the  current  imtil 
they  are  now  carrying  the  entire  flow  of  large  streams.  With  a  little 
help  now  and  then  any  stream  with  a  fair  fall  can  be  made  to  do 
wonders  in  making  itself  a  permanent  and  suitable  course. 


TaUe  of  Charses  for  Electric  Ditch  Blastiiig 


Required  length  of) 
No.    6    Du    Pont  I      .  ,, 
Electric      B'--*= — ' 
Cap  Wires. 


Although  this  table  is  necessarily  but  an  approximation,  it  will 
serve  as  a  good  basis  for  estimating  ditch  charges. 

Practice  makes  perfect  in  ditch  blasting  the  same  as  in  anything 
else.  The  way  to  get  the  practice  is  by  blasting  short  test  sections  of 
about  ten  holes  each  until  the  proper  loading  for  the  soil  condition  is 
determined.  After  blasting  a  few  ditches,  less  experimenting  in  the 
beginning  will  be  necessary. 

Explosives  for  Ditching  and  Drainage 

The  grades  of  dynamite  recommended  in  this  Handbook  for  ditch- 
ing and  drainage  are  sold  in  all  the  West  Coast  States  and  our  in- 
structions, therefore,  apply  just  as  given. 
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Underdrainage  of  Wet  Spots 

It  is  sometimes  very  difficult  to  devise  a  method  of  draining  a 
depression.  Generally  speaking,  ditching  is  the  proper  solution  of 
the  problem,  but  that  calls  for  an  outlet  and  at  least  some  degree  of 
slope. 

Ponds  and  wet  spots  are  caused  by  impervious  soil  beneath  them. 
By  blasting  this  impervious  stratum,  perfect  drainage  can  sometimes 


be  brought  about.  Certain  conditions  must  prevail,  however.  First, 
it  must  be  ascertained  by  means  of  a  soil  auger  that  there  is  a  stratum 
of  gravel  or  sand  beneath  the  impervious  layer  that  will  carry  off 
the  surface  water  if  it  is  drained  down  into  it. 

The  character  of  the  soil  type  forming  the  impervious  layer  must 
also  be  noted.  If  it  is  shale  or  a  true  hardpan  that  will  remain  broken 
up  when  blasted,  the  blasting  alone,  provided  it  breaks  all  the  way 
through  to  the  water-carrying  stratum  of  sand  or  gravel,  will  prove 
sufficient  to  drain  the  surface. 

On  the  other  hand,  if  the  impervious  layer  consists  of  a  fine  sticky 
clay,  it  will  run  together  again,  if  blasted,  and  the  drainage  will  stop 
because  of  the  clogging  of  the  outlet.  When  these  conditions  prevail, 
a  bore  hole  should  be  put  down  to  within  about  a  foot  of  the  underlying 
stratum  of  sand  or  gravel.  If  this  stratum  lies  over  thirty  feet  below 
the  surface,  this  method  of  drainage  is  impractical.  At  the  bottom 
of  the  bore  hole  a  chambering  shot  should  first  be  made  by  using  a 
cartridge  or  two  of  dynamite.  In  the  chamber  thus  formed  a  load 
of  from  five  to  twenty-five  pounds  of  40  per  cent,  dynamite  {the 
amount  depending  upon  the  depth  of  the  hole)  should  be  placed. 
Cartridges  should  also  be  strung  all  the  way  up  the  bore  hole  to 
within  about  two  feet  of  the  fop.  As  the  cartridges  will  all  be  in 
contact  with  one  another,  one  primed  cartridge  at  the  top  of  the  line 
will  fire  the  entire  charge.  The  object  is  to  blast  out  a  well  or  sink 
hole.  Consequently,  the  force  of  the  explosives  should  be  exerted 
upward.  Such  a  shot  should  form  a  vertical  well  from  the  surface  down 
to  the  sand.  If  the  soil  is  of  a  wet,  heavy,  clay  type,  it  should  not  cave 
much.  This  well  or  sink  hole  should  then  be  filled  with  cinders,  loose 
stone,  stump  fragments,  or  some  other  material  that  will  prevent  the 
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clay  from  running  together  again.  Such  a  sink  hole  should  drain  the 
pond  or  wet  spot. 

The  hole  should  be  put  down  at  the  lowest  point  in  the  surface; 
that  is,  the  point  to  which  surface  water  would  naturally  run.  If  the 
wet  spot  is  a  large  one  covering  considerable  area,  it  will  probably  be 
necessary  to  construct  several  sink  holes  in  the  bottom  in  order  to  get 
desired  drainage. 

In  order  to  determine  the  depth  required,  a  test  hole  is  bored  with 
a  dirt  auger,  which  should  be  pulled  up  from  time  to  time  in  order  to 
clean  the  hole  out,  and  also  to  ascertain  the  nature  of  the  soil  encoun- 
tered, which  is  readily  seen  on  the  spiral  thread  of  the  auger.  Once 
the  water-absorbing  sand  or  gravel  is  reached  the  depth  of  the  hole 
is  noted  on  the  auger  shank.  This  test  hole  may  be  tamped  full  of 
soil  to  about  6  inches  above  the  sand  or  gravel  in  shallow  holes,  and  12 
to  18  inches  in  deep  holes.  This  is  done  because  it  is  not  advisable  to 
load  the  charges  in  the  sand  or  gravel.  They  should  be  located  in  the 
hardpan  stratum. 
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It  very  often  happens  that  holes  have  to  be  bored  to  depths  aver- 
aging from  15  to  30  feet  before  the  water-absorbing  strata  are  reached 
and  in  order  to  do  this  it  is  necessary  to  use  an  extension  auger  or 
long  chum  drill.  If  the  water  is  too  deep  to  work  in,  the  boring  should 
be  d<Mie  from  a  raft.  It  is  much  easier  to  operate  the  auger  through 
a  hole  in  the  center  of  the  raft  than  over  the  side.  As  soon  as  the 
hole  has  been  bored  to  the  required  depth  the  auger  is  withdrawn  and 
a  piece  of  IJ/^-inch  pipe  sufficiently  long  to  reach  the  bottom  of  same 
and  5  or  6  inches  above  the  water  level  is  inserted.  Through  this  the 
dynamite  cartridges  are  dropped  one  at  a  time  and  pushed  to  the  bottom 
with  a  wooden  tamping  rod.  A  good  firm  push  will  hold  each  cartridge 
in  position.  The  last  cartridge  but  one  is  primed  with  a  Du  Pont 
Waterproof  Electric  Blasting  Cap  and  one  cartridge  is  put  on  top  of 
it  to  hold  same  in  place,  as  it  is  not  advisable  to  give  the  primed  car- 
tridge too  hard  a  push  with  the  tamping  rod. 

When  the  hole  has  been  charged  the  loading  pipe  is  withdrawn 
and  slipped  over  the  ends  of  the  electric  fuze  wires,  the  leading  wires 
are  connected  on  to  the  electric  blasting  cap  wires,  the  joints  being  care- 
fully protected  with  insulating  tape  and  the  raft  is  poled  to  the  shore  or 
a  safe  distance  away  from  the  hole  while  the  leading  wire  is  carefully 
paid  out.  The  outer  ends  of  the  leading  wires  are  then  attached  to 
the  blasting  machine,  the  operation  of  which  explodes  the  charge.  It 
is  unnecessary  to  do  any  tamping  in  this  work  if  the  holes  are  filled  with 
water.  The  cartridges  should  not  be  slit.  The  explosive  to  use  is  Red 
Cross  Extra  Dynamite  40  per' cent.,  or  Du  Pont  Gelatin  40  per  cent. 
The  following  table  gives  the  approximate  charge  for  holes  of  different 
depths : 


DapUiofHol* 

.._^._ 

n«Mi  Number  of 
S"Canri(l(«> 

12 

40 

Where  the  ground  is  swampy  or  ponds  form  in  Ihe  wet  season  only 
and  dry  up  later  in  the  year,  the  blasting  should  be  done  in  the  dry 
season  when  a  raft  will  not  be  required.  This  blasting  should  be  done 
just  as  described  above  except  that  it  is  necessary  to  tamp  the  charge 
thoroughly  unless  the  bore  hole  fills  up  with  water.  In  this  work  it  is 
sometimes  of  advantage  to  make  a  chamber  in  the  bottom  of  the  hole  by 
first  exploding  a  single  cartridge  in  the  bottom.  This  makes  it  pos- 
sible to  get  more  of  the  main  charge  into  the  bottom  and  break  the 
rock  or  subsoil  better.  The  explosion  of  the  single  cartridge  may  close 
the  hole  a  little,  but  it  can  easily  be  opened  again  with  the  auger  or  an 
iron  rod.  The  main  charge  must  never  be  loaded  immediately  after 
chambering,  but  a  half  hour  or  more  allowed  for  the  bottom  of  the 
borehole  to  cool  off.  This  plan  of  chambering  the  bottom  may  also  be 
followed  when  water  fills  the  bore  holes. 

It  should  always  be  remembered  that  the  first  and  most  essential 


feature  of  drainage  is  the  control  of  the  rainfall;  that  is,  holding  it 
in  the  subsoil  by  proper  tillage  where  it  can  nourish  the  crops.  If 
proper  attention  is  paid  to  this  feature  better  crops  will  be  produced 
and  the  need  of  heavy  ditching  materially  reduced. 

Sinking  WclU 

Wells  are  often  sunk  through  rock  or  ground  which  cannot  be 
dug  to  advantage  without  the  aid  of  explosives.  When  rock  is 
reached  and  the  earth  above  is  properly  supported,  a  cirde  of  four 
or  five  drill  holes  should  be  started  about  half-way  between  the  center 
and  the  sides  of  the  well  and  pointed  at  such  an  angle  that  they  will 
come  closer  together  near  the  center  when  they  are  three  or  four  feet 
deep.  These  holes  should  be  loaded  about  half  full  of  Red  Cross 
Extra  Dynamite  40  per  cent.,  with  damp  clay  or  sand  tamping  packed 
firmly  above  to  the  top  of  the  hole  and  then  exploded  all  together  from 
the  surface  by  electricity.     This  shot  will  blow  out  a  funnel-shaped 


ni.u;R.\M  OF  i.oAriiNC  a  cut  shot  in  a  wrll 

opening  in  the  center,  and  the  well  can  then  be  made  full  size  with  an- 
other circle  of  holes  drilled  straight  down  as  close  to  the  sides  as 
possible.  If  the  well  is  large  it  may  be  necessary  to  drill  a  circle  of 
holes  between  the  inner  and  outer  circle.  The  above  process  should 
be  repeated  until  the  well  has  passed  through  the  rock  or  has  been 
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sunk  to  the  necessary  depth.  Do  not  in  any  case  enter  a  well  until 
all  the  fumes  of  the  last  blast  have  come  out.  If  in  doubt,  lower  a 
l^hted  candle  to  the  bottom ;  if  it  continues  to  bum  the  well  may  be 
entered  safely.    Electric  blasting  caps  will  give  the  best  results. 

See  pages  137  to  148  for  proper  methods  of  priming,  loading  and 
firing. 

Shooting  Wdls  to  Increase  the  Flow  of  Water 

Often  drilled  or  dug  wells  do  not  give  a  sufficient  flow,  the  water 
being  confined  in  a  number  of  small  veins  or  fissures  that  do  not  dis- 
diarge  into  the  well.  The  object  of  shooting  a  well  is  to  open  up  these 
veins  or  Essures  so  that  all  of  the  conlined  water  is  brought  together. 
Where  such  formations  are  found  successful  blasting  will  usually 
result  in  increasing  the  flow. 

Where  wells  are  drilled  in  dry,  non-water-hearing  rock,  shale,  clay 
or  gravel  shooting  will  not  produce  a  flow. 

The  services  of  an  experienced  well  shooter  should  always  be 
secured,  and  well  shooting  should  never  be  attempted  by  the  novice  in 
the  use  of  explosives.  The  Du  Pont  Powder  Company  will  be  glad 
to  correspond  with  those  having  work  of  this  kind  to  do  and  who  can- 
not get  the  services  of  a  competent  shooter.  In  writing  for  information 
be  sure  to   answer  all  of  the  following  questions : 

For  DriUed  Wells 

1.  Location  of  well. 

2.  How  many  feet  is  well  from  nearest  buildings? 

3.  Kind  of  buildings. 

4.  Diameter  of  well  in  inches. 

5.  Diameter  of  casing  in  inches. 

6.  Depth  of  well  in  feet. 

7.  Depth  of  casing  in  well  in  feet. 

8.  How  many  feet  of  water  in  well  ? 

9.  Describe  the  different  kinds  of  soil,  rock  and  other  material  you 
went  through  in  drilling  ihe  well,  and  give  the  location  and  depth  of 
each  class  of  material. 

10.  Can  the  water  be  partially  or  entirely  exhausted  from  the  well  ? 

11.  What  is  the  maximum  number  of  gallons  of  water  the  well  will 
furnish  in  an  hour? 

For  Dug  Wells 

1.  Depth  of  well. 

2.  Diameter  of  well. 

3.  Type  of  curbing. 

4.  Character  of  rock  below  the  bottom  of  the  well. 

5.  Has  the  well  always  given  a  poor  flow  or  has  the  trouble  devel- 
oped recently? 

6.  Are  there  any  neighboring  wells  on  land  as  high  as  yours  that 
are  giving  a  good  flow  ?    If  so,  how  deep  are  they  ? 


Excavating  Cellars  and  Foundations 

When  it  is  necessary  to  make  such  excavations  in  rock,  the  first 
or  "cut"  shot  should  be  made  with  a  circle  of  holes  runnings  down 
to  a  point  as  has  been  described  for  well  shooting.  After  one  small 
section  is  down  to  the  required  grade  the  rest  of  the  holes  should  be 
drilled  straight  down.  These  should  be  spaced  back  a  distance  equal 
to  the  depth  of  the  cut  and  spaced  about  the  same  distance  apart. 
When  the  cut  is  more  than  6  feet  deep,  the  spacing  should  not  be  as 
great  as  the  depth,  as  more  than  six  feet  is  hard  to  blast  off. 


METHOD  OF  LOADING   FOR   DIGGING  A   CELLAR 

In  reasonably  hard  rock  the  drill  holes  should  be  loaded  a  little 
more  than  half  full  of  Red  Cross  Extra  40  per  cent.,  removed  from 
the  shells  and  tamped  tight.  Better  results  will  be  obtained  with  electric 
blasting,  because  then  several  charges  can  be  fired  together,  giving  a 
cumulative  effect. 

In  tight  clay  an  opening  can  be  started  with  a  single  hole  not 
quite  down  to  grade  and  loaded  with  enough  dynamite  to  blow  out 
a  conical  shaped  section  of  earth.  After  this  is  cleaned  out,  the  rest 
of  the  holes  can  be  loaded  with  lighter  charges. 

See  pages  140  to  144  for  correct  methods  of  loading  and  firing. 


METHOD  OF  LOADING  FOR  ROAD  GRADING  OR  SIDE  HILL  CUTTING 
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Road  Building 

A  rational  use  of  explosives  in  road  building  for  clearing  the 
right  of  way,  blasting  protruding  stone  from  the  surface  or  from  the 
sides  of  cuts,  making  cuts  through  stone  or  tight  clay,  digging  ditches, 
Inducing  grades,  widening  cuts,  and  various  other  purposes,  will 
hasten  the  completion  of  the  work  and  reduce  the  cost. 


The  methods  already  described  for  stumping,  boulder  blasting  and 
ditching,  are  equally  applicable  to  this  class  of  work.  The  loosening 
of  light  clays  in  reducing  grades  is  done  in  exactly  the  same  way  as 
in  digging  cellars  described  under  the  preceding  heading. 

In  starting  in  a  rock  cut  the  ordinary  practice  is  lo  drill  the  holes 
a  few  inches  below  the  desired  grade.  These  holes  should  be  spaced 
back  and  apart  a  distance  about  equal  to  the  depth  of  the  cut,  unless 
the  holes  are  more  than  six  feet  deep,  when  the  spacing  should  be 
about  six  feet.  Each  row  of  holes  should  be  fired  simultaneously 
with  electric  caps  and  a  blasting  machine. 

Full  directions  for  priming  and  loading  are  given  on  pages  137 
to  140. 


Blasting  Telephone  Pole  Holes  a  Success 

An  In*e*tis*tion  and  Raport  by  V*it  Dsvantar  &  Warren,  Teleplione  Ensinsen, 
Sumter,  S.  C. 

Objects. — The  objects  of  this 
investigation  were  to  develop  a 
practical  method  of  using  dyna- 
mite for  digging  pole  holes;  to  as- 
certain the  tools  necessary,  the  cost 
as  compared  with  hand  digging,  and 
the  proper  quantity  and  quality  of 
explosive  to  employ. 

Character  of  Holes. — As  lit- 
tle earth  should  be  disturbed  as  pos- 
sible. The  hole  should  be  of  even 
size  from  top  to  bottom,  and  just 
large  enough  to  take  the  pole.  The 
depth  of  hole  ranges  from  4  feet 
for  20-foot  pole  to  7  feet  for  50- 
foot.  The  average  hole  is  4J4-5 
feet  deep.  The  poles  on  telephone 
lines  are  set  150  to  175  feet  apart. 
The  average  is  35  to  the  mile.  The 
average  diameter  of  hole  is  14  to  18 
inches. 

Often  with  hand  dig^ng,  there 
is  a  tendency  to  make  the  holes 
shallow,  owing  to  the  difficulty  of 
working  at  any  depth — even  with  a 
post-hole  di^er.  This  is  particu- 
larly true  in  clay  soils  or  where  the 
hole  rapidly  fills  with  water. 

The  Usual  Methods  of  dig- 
ging are  so  well  known  as  to  require 
no  description,  except  to  say  that  the  class  of  labor  usually  employed  is 
rapidly  becoming  more  difficult  to  procure.  Hole  digging  is  laborious 
work— nearly  every  man  wishes  to  become  a  lineman  or  do  some  other 
kind  of  work.  It  is  difficult  to  keep  a  trained  gang  of  diggers  for  any 
length  of  time. 

Average  Costs  of  Usual  Methods  of  Digging. — Costs  of  this 
character  are  difficult  to  secure,  owing  to  the  difference  in  labor  in 
various  sections  of  the  country  and  the  character  of  the  various  soils 
encountered.  Many  managers  think  holes  can  be  dug,  especially  on 
country  lines,  for  a  few  cents  each,  and  forget  cost  of  supervision, 
lost  time,  etc. 

From  a  large  number  of  records  of  various  companies  in  all  sec- 
tions of  the  United  States,  the  following  is  found  to  be  a  conservative 
estimate  of  average  digging: 

Costs  for  25-foot  poles  as  commonly  used  for  farm  lines  is  58 
cents  each ;  other  sizes  will  cost  in  proportion. 


ExPEKiMENTs  WITH  Du  PoNT  Dynamite. — All  holcs  hereinafter 
mentioned  were  wanted  4J^  ft.  deep.  Soils  were  "Clay  and  Water," 
and  "Hard  Qay,"  the  latter  being  such  that  a  di^ng  bar  would  be 
necessary. 

The  holes  were  made  with  an  earth  auger. 

Hole  No.  1.— Half  stick  of  Du  Pont  Straight  60  per  cent,  in  bot- 
tom of  hole,  half  Stick  Red  Cross  40  per  cent.,  2  fl.  from  top.  Cap 
in  top  stick,  untamped.  Results :  Good ;  hole  not  sufficiently  opened 
up  at  top,  and  earth  falls  in,  filling  up. 

Hole  No.  2.— One-third  stick  Du  Pont  Straight  60  per  cent,  bot- 
tom, one-third  Du  Pont  Straight  60  per  cent.  8  in.  from  bottom,  half 
stick  Red  Cross  40  per  cent,  20  in.  below  surface.  Cap  in  top  stick, 
untamped.     Results :    Good ;  hole  clean  and  open. 

Hole  No.  3.— One-third  stick  Du  Pont  Straight  60  per  cent,  at 
bottom,  same  12  in.  up.  Same  12  in.  up,  cap  in  top  stick,  untamped. 
Results :     Same  as  No.  2,  except  more  earth  thrown  out  of  hole. 

Hole  No.  4, — Five  quarter  sticks  Du  Pont  Straight  60  per  cent, 
evenly  distributed  about  6  in.  apart  beginning  at  bottom  hole,  un- 
tamped, cap  at  top.  Results:  Good;  hole  uniform  in  size  top  and 
bottom,  and  dirt  blown  out. 

Hole  No.  5. — Four  quarter  sticks  Red  Cross  40  per  cent,  dis- 
tributed same  as  No,  4.  Results:  Good;  same  as  No. '4;  not  quite 
so  much  dirt  blown  out. 


Preparing  Holes  for  Dynamite. — Considerable  difficulty  was 
experienced  in  determining  the  proper  tool  to  use  in  making  the  hole 
for  the  dynamite.  The  ordinary  punch  bar  will  not  do,  except  in  very 
light  soils.  It  is  unhandy.  The  auger  is  a  better  tool,  but  too  much 
time  is  lost  in  pulling  it  up  to  free  it  in  clay.  A  4-foot  punch  bar  that 
can  be  driven  was  found  to  give  excellent  results  if  knocked  sidewise 
while  driving,  so  as  to  enable  it  to  be  removed,  A  hollow  crown  drill 
with  crossbar,  having  a  cutting  head  to  remove  one  and  three-quarter 
inches  and  then  bore  of  two  and  one-quarter  inches  gave  the  best 
results,  enabling  a  hole  four  and  a  half  feet  deep  to  be  made  in  about 
five  minutes  by  one  man. 

Preparation  of  Cartridges. — As  the  dynamite  must  be  dis- 
tributed, considerable  time  can  be  saved  by  making  up  cartridges  of 
paper  4  feet  6  inches  long,  by  rolling  stiff  wrapping  paper  around  a 
stick  of  the  proper  diameter  and  fastening  the  pieces  of  dynamite  in 
same  by  sticking  ordinary  pins  through  the  walls  of  the  paper  tube. 
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This  properly  spaces  the  pieces  of  dynamite,  and  leaves  a  free  space 
between  them,  thereby  insuring  the  firing  of  the  lower  pieces — the  cap 
always  being  placed  in  the  top  piece.  Without  the  paper  tube,  there 
is  some  danger  of  the  lower  pieces  not  exploding — especially  if  much 
loose  dirt  intervenes.  Water  does  not  affect  the  proper  exploding  of 
the  lower  pieces,  but  loose  soil  does. 

The  paper  tubes  can  be  stiff  enough  (o  push  into  the  hole  without 
crushing.  A  convenient  way  of  placing  the  pieces  of  dynamite  is  to 
have  a  stick  with  marks  1-2-3-4,  elc,  on  it,  and  push  the  pieces  into  the 
tube  one  at  a  time  with  this  stick  and  pin  them. 

Firing. — There  is  no  necessity  for  using  an  electric  exploder  in 
connection  with  this  work,  but  the  use  of  safety  matches  is  suggested. 
The  fuse  need  only  project  2  or  3  inches  above  the  surface,  and  should 
be  bent  to  one  side.  The  operator  may  be  within  fifty  feet  of  the  hole, 
when  the  dynamite  fires,  without  danger,  as  there  is  no  general  upheaval 
of  earth. 

Cleaning  Out  Holes.— An  ordinary  post-hole  digger  is  desirable 
for  removing  the  loose  earth.  No  digging  bars  are  necessary,  the 
earth  being  well  broken.  The  average  time  for  cleaning  the  hole  to 
receive  the  pole  is  5  to  10  minutes. 

Costs. — Taking  the  cost  of  a  hole  by  hand  digging  at  50  cents,  a 
fair  average,  then  Hole  7  would  cost : 

Hole  No. '7  Hole  No.  S 

For  Dynamite  12  A  cents  Syi    cents 

Fuse  and  Matches 1  "  1  " 

For  Labor.. _. 14  "  14 

For  Supervision 3  "  i  " 

Total  Cost iO-ft  cents  26Ji   cents 

Number  of  Holes  Per  Day. — The  total  number  of  holes  per  day 
will  be  greatly  increased  when  dynamite  is  used.  The  labor  is  much 
less,  and  the  poles  may  be  more  firmly  set,  as  the  earth  about  the  hole 
is  packed  by  the  explosion,  thereby  reducing  the  amount  of  tamping 
necessary  when  the  pole  is  set.  Thus  indirectly  a  considerable  saving 
is  effected. 

Gakg  Work. — Less  men  are  required  when  dynamite  is  used.  The 
gang  may  be  made  up  as  follows : 

Wagon  with  tools  and  dynamile. 

Two  diggers. 

One  man  with  flags  and  dynamite. 

One  digger  to  trim  up  hole. 

One  man  with  fuse  and  caps. 

These  are  followed  by  regular  pole-raising  gang ;  or  go  back  and 
set  poles  after  shooting  a  given  stretch  of  holes. 

The  long  cartridges  are  preferably  made  up  before  the  work  be- 
gins. If  necessary  supplies  of  them  may  be  distributed  at  various 
fKiints,  The  usual  precautions  necessary  when  handling  and  trans- 
porting explosives  should  be  employed.  It  is  not  advisable  to  cut 
sticks  of  dynamite  at  the  holes  as  needed,  as  there  is  danger  of  leaving 
pieces  about. 

The  diners  make  the  holes. 
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Two  holes  behind  the  diggers  comes  the  "loader,"  who  puts  the 
cartridges  in  the  hole,  and  places  a  red  flag  on  top  of  same. 
One  hole  behind  the  "loader"  comes  the  "shooter." 
Every  10  holes  the  loader  may  recover  the  10  flags  taken  tip  by  the 
shooter. 

While  it  is  possible  for  one  man  to  load  and  shoot  this  is  not  advis- 
able. 

A  rule  should  be  that  four  men  comprising  the  gang  should  not 
get  out  of  sight  of  each  other.  Such  a  gang  will  complete  from  30  to 
50  holes  a  day — say  a  mile  of  poles  per  day  of  10  hours. 

Summary  of  Results.- — ^The  dynamite  method  is  not  only  easier 
than  hand  digging,  but  actually  costs  less.  There  is  practically  no 
dai^r.  Greater  progress  can  be  made  with  the  line,  especially  in  hard 
soils.  In  the  majority  of  cases,  one  stick  of  40  per  cent,  will  do  the 
work. 

A  construction  crew  who  once  employ  dynamite  method  will  be- 
come enthusiastic  advocates  for  it  and  will  not  readily  return  to  the 
hand  method. 

As  the  paper  tube  for  separating  the  charges  of  dynamite  is 
likely  to  buckle,  so  that  it  may  be  difficult  to  drop  it  in  the  bore  hole, 
it  is  often  faster  and  more  satisfactory  to  use  a  straight  stick  or  piece 
of  reed  and  space  the  small  charges  along  it,  tying  them  firmly. 

Another  very  satisfactory  method  is  to  seat  the  bottom  charge  in 
the  hole,  drop  in  a  small  stick  that  will  not  fill  the  hole  more  than 
half  full  and  long  enough  to  hold  the  next  charge  at  the  proper  place, 
seat  the  second  charge  on  this  and  continue  building  up  with  alternate 
pieces  of  stick  and  charges  of  dynamite  until  the  primer  is  added. 

Full  directions  for  priming  and  loading  are  given  on  pages  137 
to  140. 

Starting  Log  Jams 

To  start  Ic^  jams  with  dynamite  the  charge  of  several  cartridges 
or  in  some  instances  of  many  pounds  of  dynamite  is  exploded  on  or 
under  the  logs  forming  the  key  of  the  jam.  When  small  charges 
are  enough,  the  cartridges  are  tied  in  a  bundle  as  when  blasting  ice. 
If  charges  of  fifty  pounds  or  more  are  necessary  the  dynamite  may  be 
put  in  a  bag  or  left  in  the  original  wooden  cases.  The  charge  is 
primed  with  a  Du  Pont  Waterproof  Electric  Blasting  Cap  and  after 
being  firmly  secured  in  the  proper  position  is  exploded  from  the  shore 
with  a  blasting  machine. 

Blocks  in  1<^  rollways  caused  by  rain  and  snow  freezing  and 
binding  the  logs  together  are  broken  up  by  exploding  charges  of  dyna- 
mite in  different  places  under  the  logs  until  they  are  loosened  and  can 
be  rolled  apart. 

Red  Cross  Extra  Dynamite  40  per  cent,  is  recommended  for  start- 
ing log  jams  and  for  opening  the  rollways.  See  pages  137  to  149  for 
proper  methods  of  priming,  charging,  tamping  and  firing. 
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Gully  Filling 


When  gullies  are  too  deep,  and  the  sides  too  steep  to  plow  across 
in  filling  them,  a  line  of  holes  should  be  put  down  a  little  way  back 
from  the  edge,  loaded  with  Red  Cross  Farm  Powder  or  Red  Cross 
Extra  20  per  cent,  dynamite  and  fired  electrically.  This  will  push 
enough  soil  over  into  the  gully  to  permit  the  use  of  teams  in  plowing 
and  scraping  down  the  banks,  and  the  shock  of  the  blast  will  be 
sufficient  to  shatter  the  deeper  subsoil  so  that  it  will  absorb  an  increased 
amount  of  water  and  prevent  further  erosion,  except  under  very  trying 
conditions. 

If  broken  boulders,  stumps,  logs  or  any  other  loose  material  is 
placed  in  the  bottom  of  the  gully  before  it  is  filled  the  effect  will 
be  that  of  a  deep  well  laid  tile  drain.  Through  this  the  excesses  of 
water  will  be  discharged  without  injury  to  the  surface.  In  many 
cases,  it  will  be  well  to  straighten  up  the  bottoms  of  the  gullies  and 
lay  permanent  subdrains  before  the  filling  is  commenced. 

For  wide  shallow  gullies,  where  the  entire  surface  has  been  lost, 
but  where  the  cutting  has  not  been  deep,  the  treatment  is  deep  sub- 
soiling  with  the  spacing  of  the  holes  decreased  to  ten  or  twelve  feet. 
In  filling  gullies  large  amounts  of  unaerated  subsoil  are  exposed,  and 
care  should  be  taken  to  add  humus  either  in  the  shape  of  rank-growing 
green-manure  crops,  vegetable  litter  or  rough  manure.  Old  corn- 
stalks, forest  leaves,  or  mildewed  straw  can  be  used  to  good  advantage. 
Specific  directions  for  electric  blasting  are  given  on  pages  136 
to  149. 


LOADING  TO  BLAST  DOWN  BANK  OF  GULLY 
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Scrapping  Old  Machinery 

Breaking  up  old  machinery,  such  as  heavy  castings  or  steam  boil- 
ers, can  be  readily  done  with  dynamite. 

For  scrapping  a  boiler  use  only  40  per  cent,  or  stronger  explosives. 
Remove  the  dynainite  from  the  shell  and  distribute  in  a  continuous 
cord  about  half  an  inch  in  diameter  all  the  way  around  the  trailer,  and 
secure  it  with  a  heavy  mud  cap.  This  can  be  placed  along  one  of  the 
seams  more  easily  than  on  the  smooth  plates.  When  detonated  such 
a  charge  will  cut  the  plates  almost  as  neatly  as  a  shearing  machine, 
and  will  reduce  the  cumbersome  boiler  to  a  size  that  can  be  handled. 

For  breaking  heavy  castings  mudcapping  is  practiced  the  same  as 
on  boulders.  Sometimes  a  hole  in  the  casting  can  be  used  for  a  block 
hole  and  loaded  as  described  on  page  153. 

The  accompanying  illustration  shows  a  large  cast  retort  that  was 
broken  by  filling  with  water  and  firing  a  small  charge  of  Red  Cross 
submerged  well  under  the  surface. 

Emporium,  Pa.,  March  30,  1914. 
Mr.  George  Frank  Lord,  Managing  Editor,  Du  PonI  Magazine,  Wilminglon,  Dei: 
Dear  Sir: — I  hand  you  herewith  a  set  of  pictures  showing  our  method  of 
breaking  cast-iron  retorts  weighing  6,000  pounds  each  with  Du  Pont  Dynainite, 
Red  Cross  Elxtra  40  per  cent.,  using  a  stick  IJ^  x  4  inches  in  size,  and  one  4-foot 
No.  6  Du  Pont  Electric  Blasting  Cap  to  each  retort. 

The  retorts  are  filled  with  water  and  the  cartridge  is  suspended  in  the 
retort  and  fired.  In  this  manner  we  broke  the  18.000  pounds  cast  scrap  with 
^  pounds  of  dynamite  and  three  electric  fuzes. 

By  this  method  there  is  very  little  danger  from  flying  pieces.    The  pictures 
were  taken  not  over  25  feet  distant,  and  none  of  the  pieces  were  thrown  that  far. 
Trusting  this  may  be  of  value  to  you  for  the  Du  Pont  Magazine,  I  am. 
Very  truly  yours, 

W.  W.  WEIM.AN. 


THE  RETORT  BEFORE  THE  BLAST 
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THE  RETORT  AFTER  THE  BLAST 


Blasting  to  Increase  Action  of  Hie  Drains 

Often  tile  drains  are  properly  laid  so  far  as  engineering  is  con- 
cerned, but  fail  to  drain  the  land  because  the  subsoil  is  too  impervious 
to  permit  the  water,  except  that  from  the  soil  immediately  disturbed  in 
dicing  the  tile  trenches,  reaching  them.  To  correct  such  a  condition 
the  subsoil  should  be  cracked  so  that  the  excess  water  can  seep  into 
the  drains  and  be  carried  away.  This  is  done  by  subsoil  blasting, 
using  slightly  lighter  charges  than  is  ordinarily  advised.  Care  must 
be  taken  to  place  the  charges  not  closer  than  9  or  10  feet  to  the  drains. 

A  better  practice  on  such  soils,  especially  where  the  hardpan  is 
too  deep  to  be  thoroughly  reduced  by  blasting,  is  to  shatter  the  sub- 
soil with  Farm  Powder  or  20  per  cent.  Red  Cross  Extra  to  a  depth 
greater  than  the  drains  are  to  be  laid  before  the  ditching  for  laying 
the  tiles  is  begun.  Instructions  for  priming,  loading  and  firing  are 
given  on  pages  137  to  149. 

Before  undertaking  work  of  this  nature  a  very  careful  study  should 
be  made  of  the  nature  and  depth  of  the  hardpan.  Care  must  be  exer- 
cised at  all  times  if  the  best  results  are  to  be  obtained. 
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Shattering  Subsoil  and  Hardpan 

Plowing  and  cropping  the  same  soil  year  after  year  robs  the  top 
soil  of  much  of  its  original  plant  food.  Impervious  clay  subsoils  and 
hardpan  prevent  deep  rooting  of  plants,  the  percolation  of  water  into 
the  subsoil  where  it  should  be  stored  to  carry  the  crops  through  the 
dry  spells  that  occur  nearly  every  surfimer.  When  such  soil  condi- 
tions are  corrected,  even  to  a  depth  of  eighteen  inches  by  mechanical 
means,  marked  increases  are  noted  in  the  crop  yields.  These  benetils 
can  be  materially  increased  by  making  the  tillage  four  or  five  feet 
deep  with  Red  Cross  Farm  Powder  or  Red  Cross  Extra  20  per  cent. 
Dynamite. 

In  doing  this  work  the  best  results  are  obtained  by  spacing  bore 
holes  about  15  feet  apart  to  a  sufficient  depth  to  permit  the  shattering 
of  the  impervious  material.  In  deep  days  of  uniform  nature,  such  as 
is  represented  in  Sections  A  and  C  of  the  accompanying  sketch,  the 
holes  should  be  put  down  to  a  depth  of  about  3  feet.  Where  the  hard- 
pan  material  is  similar  to  that  in  Section  E  the  holes  should  be  put 
down  a  little  more  than  half  way  through  the  hardpan.  They  should 
not  go  below  the  hardpan,  as  there  is  danger  of  the  blast  lifting  the 
hardpan  in  large  chunks,  rather  than  shattering  it.  Where  it  is  desir- 
able to  shatter  soils  similar  to  the  one  represented  in  Section  D,  the 
holes  should  be  put  well  down  into  the  deep  hardpan,  the  depth  being 


DIFFERENT  TYPES  OF  HARDPAN 

governed  by  the  depth  of  the  open  surface  soil.  Each  hole  is  charged 
with  one-half  cartridge  of  lj4  ^  8-inch  Red  Cross  Farm  Powder  or 
Red  Cross  Extra  20  per  cent.  Dynamite.  Exact  advice  for  putting 
down  the  holes  and  charging  them  is  given  in  the  text  and  illustrations 
on  pages  135  to  137,  and  directions  for  making  the  primer  are  given 
on  pages  137  to  139. 

In  some  cases  of  hardpan  like  cemented  gravel  or  liard  shale, 
sli^t  variations  must  be  made  in  the  method  of  loading.  In  such 
cases  it  will  be  better  to  materially  increase  the  amount  of  explosive 
used  or  to  use  a  half  cartridge  of  Red  Cross  Stumping  Powder  or 
Red  Cross  Extra  40  per  cent.  Dynamite. 

Subsoil  blasting  should  be  done  only  when  the  subsoil  is  dry,  be- 
cause wet  subsoils  are  difficult  to  shatter,  and  the  tendency  of  the  ex- 
plosion is  to  create  a  large  cavity  or  pothole  at  the  base  of  the  blast. 
This  does  not  benefit  the  land.  Where  the  soil,  as  in  "A,"  has  a  loose 
subsoil,  destroy  the  plowsole  by  deep  surface  tillage  and  blasting  zi'ill 
not  be  necessary. 


Tree  Planting 


The  methods  employed  for  making  boreholes  and  loading  for 
tree  holes  are  exactly  the  same  as  those  given  for  shattering  subsoil 
and  hardpan.  The  explosive  advised  for  a  normal  subsoil  is  one-half 
cartridge  of  Red  Cross  Farm  Powder  or  Red  Cross  Extra  20  per  cent. 
Dynamite.  The  depth  and  amount  of  loading  should  be  similar  to 
that  given  on  the  preceding  page,  making  the  same  variations  in  quan- 
tity of  dynamite. 

The  common  practice  is  to  plant  the  trees  shortly  after  the  holes 
are  blasted,  in  which  case  it  will  be  necessary  to  exaAiine  the  bottoms 
of  the  holes  and  fill  any  pothole  created  by  the  blast  with  soil  to 
prevent  the  trees  settling  too  deep  after  the  first  heavy  rains.  (See 
illustrations,  showing  every  step  of  the  work  on  page  52.) 

Another  practice,  and  a  good  one,  especially  for  spring  planting, 
is  to  blast  the  holes  during  the  late  summer  or  fall,  and  allow  them 
to  stand  without  further  treatment  until  planting  lime. 

Where  the  soils  are  deficient  in  plant  food  or  humus,  a  bushel 
or  more  of  well-rotted  manure  should  be  put  in  the  holes  and  allowed 
to  mix  with  the  soil  during  the  winter.  The  addition  of  a  handful 
of  finely  ground  limestone  should  also  be  used  if  the  soils  are  sour. 

Cultivating  or  Rejuvenating  Old  Fruit  Trees,  Shade  Trees, 
Vines  and  Bush  Fruits 

The  object  of  blasting  around  old  trees  and  vines  is  to  open  up 
the  subsoil  so  that  the  roots  may  spread  farther  and  go  deeper,  to 
increase  the  amount  of  plant  food  available  for  the  roots,  to  establish 
better  drainage  and  to  increase  the  water-holding  capacity  of  the  soils. 
Blasting  around  root-bound  trees  or  in  resistant  subsoils  is  strongly 
advised.  The  actual  blasting  is  similar  to  the  blasting  for  subsoiling 
and  tree  planting. 

Ordinarily  it  is  better  to  blast  on  one  or  two  sides  of  a  tree  the 
first  year  and  blast  on  the  remaining  sides  one  or  two  years  later. 
The  blasts  should  be  placed  not  closer  than  six  feet  to  small  trees,  and 
should  be  slightly  beyond  the  spread  of  the  branches  in  large  trees. 


F  CHARGES  FOR  REJUVENATING  TREES 
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METHOD  OF  TREATING  BLASTED  HOLES  IN  POOR  SOILS 

Where  the  subsoils  are  deficient  in  plant  food  or  humus,  excellent 
results  are  obtained  by  putting  down  holes  a  few  feet  beyond  the  spread 
of  the  branches  to  a  depth  of  about  4  feet  and  loading  them  with  a 
sufficient  amount  of  explosives  to  blow  out  a  hole.  This  should  then 
be  filled  with  alternate  layers  of  manure  and  soil,  or  with  a  mixture 
of  manure  and  a  suitable  fertilizer. 

Where  trees  tend  to  develop  a  strong  tap  root,  but  are  stunted  by 
3  stratum  of  hardpan  lying  immediately  under  them,  relief  can  be 
had  by  starting  a  hole  two  or  three  feet  away  from  the  trunk  and 
driving  it  diagonally  under  the  tree  into  the  hard  material.  Unless 
this  hole  is  three  or  more  feet  deep  the  charge  should  not  exceed  one- 
third  of  a  cartridge  of  Red  Cross  Farm  Powder  and  not  over  one- 
half  a  cartridge  even  then.  Great  care  must  be  exercised  in  this  method 
of  loading,  not  to  loosen  or  blow  out  the  tree.  Except  in  extreme 
cases,  we  advise  the  loading  to  the  side. 

When  blasting  around  or  under  growing  trees  materially  prunes 
the  roots,  the  tops  should  be  cut  back  to  temporarily  reduce  transpira- 
tion to  correspond  with  the  reduced  ability  of  the  roots  to  obtain  a  suf- 
ficient amount  of  moisture.  The  roots  will  then  put  on  vigorous  growth 
and  absorb  increased  amounts  of  plant  food  and  moisture  to  nourish  an 
increased  growth  of  top,  and,  in  case  of  fruit  trees,  an  increased  produc- 
tion of  fruit  will  result. 

(See  pages  140  to  148  for  methods  of  loading  and  firing.) 

Explosivea  for  Tree  Planting  and  Subaoiling 

For  tree  planting  in  the  West  Coast  States  we  recommend 
Repauno  Stumping  Powder  or  Du  Pont  Stumping  Powder,  either  of 
which  will  do  fully  as  good  work  as  the  explosives  recommended  for 
these  purposes  in  other  sections  of  this  book. 
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Ice  Blasting 

Often  in  Spring  when  ice  in  streams  starts  to  move,  it  gets  choked 
in  narrow  parts  of  the  stream  or  by  some  natural  or  artificial  obstruc- 
tion. Then  an  ice  gorge  or  jam  is  formed  which  causes  the  water  to 
back  up,  flooding  the  surrounding  territory  above  and  often  carrying 
away  bridges  and  other  structures  and  causing  considerable  damage. 

By  the  use  of  explosives  at  the  proper  time  the  damage  can  often 
be  averted.  Ice  begins  to  move  out  in  various  localities  about  the  same 
time  each  year.  Usually  there  is  sufficient  warning  when  to  expect  the 
break  to  occur,  by  several  days'  ihaw  or  rains.  It  is  a  good  plan  to 
anticipate  the  moving  out  as  soon  as  the  Spring  thaw  begins,  by  blasting 
the  ice  while  intact  on  that  section  of  the  stream  where  the  gorge  or 
choke  usually  occurs.  The  method  of  procedure  is  as  follows:  With 
ice  spuds  or  cutters  and  bars,  chop  holes  about  six  inches  to  eight  inches 
in  diameter  through  the  ice  to  the  water.  Holes  should  be  spaced  from 
fifteen  feet  to  twenty  feet  apart. 

A  charge  of  from  six  to  eight  cartridges  of  low  freezing  explosives 
40  per  cent,  strength  should  be  lowered  in  each  hole  so  that  the  ex- 
plosive is  in  the  water  and  below  the  ice.  The  cartridges  can  be  tied 
together  in  a  bundle,  and  one  cartridge  of  each  bundle  should  be  primed 
with  a  No.  6  Electric  Blasting  Cap.  To  prevent  the  loss  of  the  charge 
the  wires  can  be  fastened  to  a  slick  of  wood  laid  across  the  hole  on 
surface  of  the  ice.  Several  holes  should  be  connected  together  in 
series  and  fired  with  a  blasting  machine. 

It  has  been  found  that  the  ice  is  broken  up  more  by  the  wave  action 
of  the  water  than  when  the  charge  is  imbedded  in  cracks  or  holes  dug 
in  the  ice.  It  is  best  to  fire  the  holes  electrically,  but  if  no  blasting 
machine  is  at  hand  a  cap  and  fuse  will  answer,  but  then  only  one  hole 
at  a  time  can  be  fired. 

If  this  is  done  all  through  the  narrow  section  the  ice  is  practically 
"honeycombed,"  so  that  when  the  water  and  ice  from  above  comes 
down,  it  gives  way  readily  and  causes  no  damage. 

If  the  gorge  or  jam  has  actually  occurred  a  charge  of  from  five 
pounds  to  twenty-five  pounds  of  dynamite  should  be  loaded  in  a  crevice, 
or  dug  hole,  at  what  appears  to  be  the  weakest  part  of  gorge.  Several 
such  charges  can  be  distributed  at  various  points  in  the  gorge  and  con- 
nected together  and  fired  electrically.  If  the  first  blast  does  not  start 
the  gorge,  the  same  process  should  be  repeated  with  increased  charges 
until  it  gives  way. 

To  break  up  floating  ice  so  that  it  will  not  bank  up,  forming  a 
gorge,  charges  of  dynamite  can  be  exploded  on  the  surface  of  the  ice, 
the  size   of  the  charge  depending  on  the  thickness  of  the  cakes. 

If  they  are  large  blocks  it  may  be  possible  to  get  on  the  ice  from 
shore  or  boats  and  successive  charges  of  several  cartridges  can  be 
exploded  with  fuse  and  blasting  cap  until  the  ice  cake  is  properly 
broken. 

If  stream  is  narrow  the  charge  of  explosives  can  be  thrown  on  the 
ice  from  the  shore,  or,  if  running  swiftly  the  charge  can  be  droppe<l 
on  the  floating  cakes  from  down-stream  side  of  bridges.  The  dynamite 
should  be  tied  in  a  bundle  and  one  cartridge  in  each  bundle  primed  with 
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a  blasting  cap  and  fuse.  A  block  of  wood  or  stone  can  be  tied  to 
charge  as  an  anchor  to  prevent  its  rolling  off  the  cake  of  ice.  The  fuse 
should  be  lighted  before  thrown  and  ample  length  allowed  for  a  get- 
away. Fuse  bums  about  two  feet  per  minute,  so  from  two  feet  to 
three  feet  is  sufficient.  The  place  where  fuse  enters  blasting  cap 
should  be  smeared  with  soap  or  grease  to  protect  charge  in  cap  from 
water. 

Watering  places  for  stock  along  the  banks  of  streams  can  be 
easily  kept  free  from  ice  in  winter  by  the  use  of  a  little  dynamite  from 
time  to  time. 


Lock  of  Previous  Experience  No  Bar 

The  fact  that  you  may  never  have  used  dynamite  previously  fs  no 
reason  why  you  shouldn't  begin  now.  There  is  nothing  difficult  about 
blasting  if  the  instructions  in  the  Farmers'  Handbook  are  carefully 
followed.  Thousands  have  successfully  undertaken  agricultural  blast- 
ing work  of  various  kinds  with  no  other  training  or  instructions  than 
they  were  able  to  get  from  the  Handbook,  Read  what  Mr.  Edgar 
Schliewen,  of  National  City,  Cal.,  writes  on  this  point.    He  says: 

"The  way  I  became  acquainted  with  your  dynamite  was  as  fol- 
lows: I  have  a  small  farm  in  southern  California.  I  was  setting  out 
200  young  fruit  trees.  To  set  200  trees  in  spade-dug  holes  is  a  job. 
After  I  had  dug  about  twelve,  I  began  to  look  about  me  for  a  new 
method.  While  thinking  about  it,  the  idea  of  using  dynamite  oc- 
curred to  me,  and  so  I  bought  a  few  pounds.  /  had  never  used  it  before 
and  had  rather  a  vague  idea  of  its  use.  My  first  shot  was  fired  with 
much  fear  and  apprehension.  Instead  of  seeing  the  entire  place 
demolished,  I  found  a  fine  hole  dug  all  ready  to  set  out  the  tree.  I 
looked  at  the  spade  and  said,  'Never  again  t'  I  then  began  to  experi- 
ment further  and  learn  what  kinds  of  chaises  to  use  for  different 
depths  and  soils,  and  I  soon  became  rather  proficient.  The  neighbors, 
seeing  my  success,  began  to  come  for  advice.  Then  I  thought,  'Why  not 
make  a  little  money  out  of  it  ?'  and  I  began  looking  for  additional  infor- 
mation on  the  subject.  My  letters  to  you  followed.  I  have  since  given 
several  demonstrations  on  my  place,  each  of  which  was  a  marked  suc- 
cess-   The  work  is  interesting,  and  I  enjoy  it." 

Also  note  the  following  from  Mr.  J,  F,  Pitman,  of  Alabama: 
"To-day  I  have  been  blasting  out  stumps  with  your  dynamite,  and 
I'm  making  good  progress.  I  have  about  200  acres  of  pine  stumps  on 
my  farm,  the  stumps  running  all  the  way  from  ten  to  thirty  to  the 
acre.  There  is  a  lot  of  this  kind  of  land  all  around  here.  Some  of  the 
farmers  have  tried  slump  pullers  without  success.  One  stump  I  blew 
out  to-day  had  a  diameter  of  three  feet  four  inches.  Five  cartridges 
{Zyi  lbs.)  took  it  out.  It  had  a  tap  root  24  inches  in  diameter,  running 
8  feet  into  the  earth.  In  doing  this  work  I  am  going  altogether  by  the 
instructions  in  the  Farmers'  Handbook,  which  you  sent  me." 
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What  To  Do  When  Wanting 
Explosives 

In  the  foregoing,  Da  font  Ezploaives  and  Blaating  Sup- 
plies have  been  carefully  detoribed,  and  the  way  to  itore 
and  nse  them  explained.  When  blasting  ii  contemplated 
refer  to  the  section  on  the  kind  of  work  to  be  done  and  find 
the  kind  of  dynamite  recommended  for  that  work  and  abont 
how  mnch  will  be  required. 

If  the  dynamite  is  to  be  nsed  for  blastii^  atmnps,  mnl- 
tiply  the  niunber  of  stumps  to  be  blasted  by  tiie  nnmber  of 
cartridges  for  a  stamp  the  size  they  will  average  and  divide 
the  nnmber  of  oartri^ss  by  two  to  get  the  nnmber  of  ponnds 
required. 

We  prefer  to  sell  throngh  Jooal  dealers  when  possible. 
If  we  have  a  representative  in  yonr  locality  oanyii^  stock, 
yonr  order  should  be  forwarded  to  him  to  be  filled  from  his 
own  stock.  If  we  have  no  dealer  nearby,  we  will  make  ship- 
ment from  our  nearest  distilbntii^  point,  and  if  it  is  to  be 
a  charge  aoconnt,  the  goods  will  be  invoiced  to  the  store- 
keeper who  has  agreed  to  cany  yonr  aoconnt,  bat  shipment 
will  be  made  direct  to  yon. 

Yon  can  buy  any  quantity  of  dynamite  from  one  car- 
tridge np  from  local  dealers  who  have  stock  on  hand,  bat  on 
orders  sent  to  this  Company  for  direct  shipment,  broken  lots 
cannot  be  purchased.  The  smallest  direct  shipment  that  we 
can  accept  for  dynamite  is  25  pounds;  for  caps,  100;  for  fuse, 
100  feet.  Orders  for  larger  quantities  must  be  in  multiples 
of  these  figures:  for  iuBtance,  SO,  76, 100  and  upwards  pounds 
of  dynamite;  100,  200,  300,  etc.,  caps;  100,  200,  300,  etc.,  feet 
of  fuse. 

The  minimum  freight  ehaige  is  on  the  basis  of  100 
pounds;  hence  freight  will  be  the  same  on  26,  60,  76  or  100 
pounds. 

As  soon  as  you  have  sent  in  an  order,  be  sure  to  notify 
your  local  freight  agent,  so  that  he  may  advise  you  promptly 
of  the  arrival  of  the  shipment.  It  is  required  by  law  that 
explosives  be  removed  from  freight  stations  within  48  hours 
after  their  arrival.  Order  about  3  to  4  weeks  before  yon 
need  the  dynamite  and  supplies. 
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HOW   TO    READ   AND    USE 
THIS    BOOK 


This  book  has  a  double  purpose,  namely,  to  present  the  advantages 
of  using  Red  Cross  Dynamite  on  the  farm,  and  to  give  detailed  instruc- 
tions as  to  the  best  methods  of  using  same. 

Every  farmer,  orchardist  or  other  person  interested  in  a  farm 
or  orchard  should  read  this  book  from  cover  to  cover  at  least  once, 
in  ordec-  to  get  a  general  idea  of  the  utility  of  Red  Cross  Dynamite 
on  the  farm,  and  how  to  handle  it  safely,  economically  and  efficiently. 
Next  consider  how  you  could  use  Red  Cross  Dynamite  to  advan- 
tage on  your  farm  or  in  your  orchard.  Then  figure  out  how  much 
Red  Cross  Dynamite  you  need  and  order  it  at  least  three  weeks  in 
advance  of  the  time  you  expect  to  use  it.  Then  spend  your  spare 
time  during  those  three  weeks  in  carefully  studying  all  of  the  instruc- 
tions that  pertain  to  the  particular  uses  of  Red  Cross  Dynamite  that 
apply  to  your  proposed  work. 

It  is  especially  necessary  that  you  become  thoroughly  familiar 
with  the  method  of  priming  Red  Cross  Dynamite  cartridges  and  of 
charging  bore  holes. 

A  great  deal  of  information  can  also  be  obtained  by  reading  the 
letters  from  farmers  and  orchardists  who  have  had  experience  in  the 
use  of  Red  Cross  Dynamite,  as  their  descriptions  of  methods  em- 
ployed contain  many  good  practical  points. 

It  must  be  home  in  mind  that  to  the  average  farmer,  dynamite 
is  something  absolutely  new  which  he  has  never  even  seen  and 
knows  practically  nothing  about.  He  cannot  therefore  do  too  much 
reading  about  Red  Cross  Dynamite  so  that  when  he  does  handle  it 
he  will  not  injure  himself  through  ignorance  or  carelessness,  but 
win  use  it  intelligently,  safely  and  profitably. 
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FIG.  I.— WASTE  LAND  HEAR  HIBBING,  MINN.     FARM  OF  a  &  HARTLEY 


FIG.  ».— SAME  LAND  WITH  STUMPS  BLASTED 
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Clearing  Farm  Land  With  Red  CroM  Dynamite 

Ever  since  the  first  white  man  started  a  permanent  settlement 
in  this  country,  the  transformation  of  forests  into  farms  has  been 
carried  on  continually  and  at  an  ever-increasing  speed.  So  great  is 
the  m^nitude  of  the  land  clearing  operations  today,  so  large  is  the 
annual  expenditure  in  this  work,  that  it  has  become  a  factor  of  prime 
hnportance  in  the  national  economy  and  the  necessity  for  a  careful 
study  of  all  its  phases  to  the  end  of  improving  the  various  methods  now 
in  practice,  is  everywhere  recognized. 

If,  after  the  passing  of  the  wood  chopper  and  the  sawmill,  the 
land  were  ready  for  the  plow,  there  would  be  no  problem  to  solve; 
but  a  great  area  covered  with  stumps,  thirty,  fifty,  a  hundred,  two 
hundred  to  the  acre — with  a  number  of  boulders  scattered  here  and 
there — is  very  far  from  a  crop-bearing  condition. 

When  the  farmer  of  the  old  school  already  had  more  acres  than 
he  could  cultivate — a  few  acres  that  needed  clearing  of  stumps  and 
boulders — a  few  acres  that  might  have  been  drained— a  few  acres 
that  were  especially  adapted  to  growing  a  particular  crop  but  hardly 
seemed  worth  while  to  "bother  with' — these  acres  naturally  were 
neglected. 

Even  some  of  the  new  school  of  farmers,  pledged  to  the  new 
methods  of  cultivation,  are  leaving  those  old,  obstructing  features 
of  soil  surface  to  the  dements,  accepting  the  fact  that,  as  they  have 
never  been  removed,  it  isn't  worth  while  at  this  late  day  to  spend 
time  and  money  on  them. 

Now,  READER,  does  not  the  above  apply  to  your  case?  Haven't 
you  one  particular  field  containing  stumps  and  boulders  which  is  an 
eye-sore  which  you  think  it  is  hardly  worth  while  to  bother  with? 
Have  you  ever  stopped  to  consider  the  cost  of  the  damage  to  your 
implements  these  obstructions  have  caused  you?  Have  you  ever 
reasoned  that  you  have  been  losing  yearly  HALF  A  DOLLAR'S 
worth  of  produce  which  might  have  been  grown  in  the  ground  occu- 
pied by  each  stump  or  boulder,  and  cultivated  with  less  effort  than 
is  required  to  dodge  them?  We  ask  you  to  reason  these  points  out 
in  order  that  you  may  recognize  the  DOLLARS  AND  CENTS 
which  you  could  today  have  deposited  in  your  bank,  if  you  had  used 
a  little  Du  Pont  Red  Cross  Dynamite  for  their  removal. 

You  undoubtedly  realize  that  in  growing  "two  blades  of  grass 
where  only  one  grew  before"  you  are  receiving  from  the  same 
amount  of  labor  and  from  the  same  investment  of  dollars,  an  in- 
creased yield  of  I00%- — a  premium  which  accrues  to  the  ledger  balance 
under  the  general  heading  of  "  Enterprise." 

You  must  also  appreciate  that  an  acre  of  land  which  lies  non- 
productive for  a  season  is  comparable  with  its  money  vaUie  buried  under 
a  stone,  or  with  its  value  in  machinery  lying  idle  under  the  roof  of  a 
manufacturing  plant. 

Therefore,  to  make  every  acre  of  your  farm  profitable  becomes 
of  first  importance,  because  land  that  lies  waste  is  taxed  and  has  charge- 
able to  it  year  after  year  its  proportionate  fixed  expense. 

In  this   section  we  endeavor  to  bring  before  you  the  many  ad- 
vantages to  be  derived  by  clearing  your  farm  of  stumps  and  boul<lers 
.  by  the  use  of  Du  Pont  Red  Cross  Dynamite. 
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FIG.  I.— SAME.    FIRST  PLOWItfG  OF  CLEARED  LAND 


FIG.  6.— SAME.     PLANTED  WITH  FRUIT  TREES  AMD  PEAS 
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Why  Red  Crost^Dynamite  is  the  Best  Stump  Remover 

When  Rc5  Cross  Dynamite  is  properly  used,  stump  or  boulders 
are  not  only  blasted  out  of  the  ground  but  are  broken  into  pieces 
which  can  b«  easily  handled. 

Red  CroM  Ojmamite  a  Money  and  Labor  Saver 

_  Since  I  learned  how  to  use  dynamite,  I  have  discarded  the  atump  puller 
entirely,  and  will  not  use  it  again,  as  I  figure  dynamite  is  a  money  and  a  labor' 
saver,  as  well  aa  a  time  saver,  and  if  we  are  to  make  any  headway  in  this 
section  clesu'inK  land,  we  must  use  dynamite  or  we  will  not  have  farms  until 
we  are  old  men. 

The  stumps  often  average  100  to  the  acre,  and  to  get  these  out  with  a 
stump  puller  would  require  an  enormous  amount  of  labor  and  in  addition  the 
wear  and  tear  on  harness,  and  strain  and  chances  of  injuring  horses  must  be 
considered.  Dynamite  removes  all  these  difficulties,  and  also  can  be  used  under 
conditions  where  it  would  be  impossible  to  employ  team  labor. 

Stumps  when  split  with  dynamite  burn  easily.  Stumps  pulled  with  a 
puller  have  to  be  repiled  sometimes  several  times,  in  order  to  get  them  to 
bum.  Besides  the  extra  labor  involved  in  burning,  the  humus  is  entirely  burnt 
out  of  the  soil  adhering  to  the  roots  of  the  stumps,  and  this  loss  is  a  large 
one,  aa  ire  are  beginning  to  learn. 

The  use  of  dynamite  for  blasting  boulders  is  becoming  very  general,  and 
is  so  cheap  as  to  make  the  use  of  other  means  of  disposing  of  them  ridiculous. 

For  ditch  digging  in  wet  and  low  places,  dynamite  certainly  is  the  thing, 
as  it  cheapens  the  cost  of  doing  the  work,  permits  of  ditching  being  done 
where  it  is  impossible  to  get  in  with  machinery  and  horses,  and  also  allows  of 
the  work  being  done  in  a  short  time. 

Last  year  (1911)  I  used  1,300  pounds  of  Red  Cross  on  about  thirt^'-five 
acres  and  will  use  nearly  as  much  this  year,  and  cheerfully  recommend  it  for 
had-clearing  purposes. 

JORGEN  JUHL,  Askov,  Minnesota. 

Wh.«n  a  stump  is  properly  blasted  but  little  of  the  soil  is  thrown 
out  with  it,  and  it  is  not  necessary  to  spend  time  and  money  clearing 
the  earth  from  roots.  Burning  out  stumps  is  an  exceedingly  slow  and 
incomplete  process  and  besides  destroys  the  humus  in  the  soil  for  many 
yards  around  so  that  several  years  of  special  fertilization  of  that  spot  is 
necessary. 

Only  a  very  small  outlay  is  necessary  at  one  time  when  Red  Cross 
Dynamite  is  used,  and  two  men  can  work  at  as  little  relative  cost  as  a 
dozen  or  a  hundred. 

Rod  Cross  Beats  Stump  Puller  in  Many  Ways 

The  700  stumps  on  the  ten  acres  that  I  have  cleared  have  been  blasted  with 
dynamite,  with  the  exception  of  about  two  acres,  which  was  done  with  a  team  and 
stump  puller.  I  find  the  dynamite  so  much  cheaper  and  better  that  1  cannot  afford 
to  use  a  stump  puller. 

Dynamite  will  break  the  stump  and  leave  it  so  that  it  can  be  handled,  while 
a  stump  puller  leaves  it  so  large  that  it  is  impossible  to  handle  without  break- 
ing.   I  consider  the  latter  method  entails  an  expense  of  about  50  ])cr  cent,  more. 

I  also  find  that  the  stump  is  free  from  dirt  when  dynamite  is  used,  which 
is  not  the  case  widi  a  stump  puller.  I  find  that  the  ground  works  easier  and 
is  more  productive  where  dynamite  is  used,  as  it  shakes  up  the  soil  and 
breaks  the  hard  soil  under  the  stump  which  a  puller  will  not  do. 

Also,  for  the  boulders  it  cannot  be  beat,  as  one  can  remove  a  boulder  in  a 
few  minutes,  which  a  stump  puller  will  not  handle,  and  which  has  to  be  drilled 
and  broken  in  pieces  before  it  can  be  handled  even  if  pulled  from  the  ground. 

I  think  a  man  and  a  box  of  dynamite  will  remove  more  stumps  in  a  dav 
than  two  men  and  a  team  with  a  stump  puller. 

E.  L.  STEVEN.  Bemer,  Minn. 
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Red  Cross  Superseding  Stump  Puller  Everywhav 

It  is  a  matter  of  considerable  interest,  to  one  who  takes  the  trouble 
to  inveslifatc  it,  to  see  how  Red  Cross  Dynamite  is  superseding  the 
stump  puller  in  land-clearing  operations.  Wherever  the  two  methods 
have  come  into  close  competition,  the  latter  has  been  completely  van- 
quished. Says  a  prominent  Farmers'  Institute  man,  in  an  article  in  the 
Minneapolis  Farmers'  Institute  Annual  for  1908:  "After  using  the 
stump  puller  for  years  I  have  laid  it  aside  and  shall  never  take  it  to  the 
field  again,  simply  because  I  cannot  afford  to  use  it."  We  quote  from  the 
report  of  an  Eastern  Experimental  Farm :  "There  is  a  contractor  who 
has  for  a  long  time  claimed  that  he  can  clear  land  much  cheaper  and  better 
with  a  stump  puller  than  with  dynamite.  We  determined  to  have  it 
proven  to  us  and  so  signed  a  contract  to  have  10  acres  cleared  in  30 
days.  It  is  now  60  days  and  the  stumps  are  partially  out  of  about  2 
acres.  In  fact  the  remaining  roots  are  so  numerous  that  it  is  almost 
impossible  to  plow.    Dynamiters  go  in  next  week." 

A  bulletin  from  an  Experimental  Farm  in  the  Lake  States  cut-over 
region,  says:  "Dynamite  is  now  used  almost  exclusively  by  men  who 
have  made  a  study  of  clearing  land.  It  is  surely  the  quickest,  easiest, 
and  most  practical  way  to  remove  stumps  and  boulders  yet  knoyvn." 
Without  commenting  on  such  unquestioned  and  authoritative  state- 
ments, let  us  consider  a  few  of  the  advantages  obtained  by  using  Red 
Cross  Dynamite. 

I.  FRAGMENTATION  AND  DISPOSAL.  Dynamite  not  only 
removes  the  stump  but  also  breaks  it  into  pieces  which  are  easily 
handled.  When  stumps  are  pulled,  they  cannot  be  disposed  of  other- 
wise than  by  burning  in  the  field.  Often  this  is  rendered  difficult  by 
the  dirt  which  pulls  up  with  and  remains  attached  to  the  stump. 
Dynamite  so  shatters  the  stumps  that  all  dirt  is  removed  and  a  great 
quantity  of  excellent  fuel  is  gotten  from  the  fragments. 


$30.00  Worth  of  Red  Cross  Dynamite  Increases  Value  of 
Farm  From  $25.00  per  Acre  to  $75.00 

I  have  recently  fyiished  clearing  out  oak,  chestnut,  poplar  and  walnut 
stumps  ranging  from  eight  inches  to  eight  feet  in  diameter,  on  all  of  which  1 
used  40  per  cent.  Red  Cross  Extra  Dynamite. 

This  work  cost  me,  including  the  labor,  on  an  average  of  30  cents  per 
stump  or  $30  per  acre;  while  by  .iny  other  method  the  work  would  have 
cost  at  least  SO  cents  per  stump  or  $50  per  acre  Furthermore,  this  land  was 
worth  but  $25  per  acre  before  stumping  it,  while  its  present  value  is  from 
$60  to  $75. 

These  stumps  were  mostly  large;  some  were  eight  feet  across,  but  I  took 
them  out  with  ten  and  twelve  sticks  of  dynamite.  I  don't  think  much  of  the 
stump  puller;  the  ones  on  which  the  stump  puller  was  used  had  to  be  dynamited 
before  I  could  remove  them,  using  as  high  as  five  sticks  on  some  to  get  them 
toni  up.  We  have  tried  moat  all  ways  of  getting  them  out  and  lind  Red  Cross 
Dniamite  the  best 

C.  E.  SMITH.  Afton.  Teiia 
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2.  FOR  SWAMP  WORK.  In  Bwampy  or  wet  groands  any 
other  method  of  stump  removal  is  out  of  iht  question.  Red  Cross 
Dynamite  will  do  the  woHc  anjrwhere  man  can  place  it 

Lancl  Cleaned,  Drained  end  Snbuiled  et  One  Operation 
and  at  One  Cost 

I  have  had  quite  some  experience  with  drnunite  for  blasting  stumps  and 
fnve  had  great,  success.  Altosether,  I  have  cleared  about  twenty  acres  of 
600  gaaa  and  cypress  stumps  froui  one  to  five  feet  in  size,  using  Du  Pont 
Red   Cross  40  per  cent.  Dynamite. 

Dynamite  is  the  cheapest  way  to  clear  land  by  half  and  more,  and  if  it  is 
done  right  and  in  tight  land,  it  loosens  it  up  so  water  sinks  and  the  air  gets  in 
and   makes  it  produce  much  better. 

W.  L.  WOOD, 

Morrilton,  Arlc. 


3.  SPEED  OF  OPERATION.  One  man  with  a  reasonable 
amount  of  skill  should  be  able  to  blast  out  THREE  stumps  during 
the  time  employed  in  taking  one  out  by  any  other  means,  as  there  is 
no  waste  of  time  and  labor  cost  in  cutting  the  roots,  breaking  of  ma- 
chineiy,  etc. 

Why  Red  Cnws  Dynamite  ia  Faster  Than  Stump  Puller 

I  have  used  both  the  stump  puller  and  Red  Cross  Dynamite,  but  have 
abandoned  the  stump  puller  because  it  costs  too  much  in  labor  and  breakage, 
and,  worst  of  all,  it  is  too  slow.  Try  as  you  may,  you  will  be  compelled  to  dig 
out  and  cut  the  biggest  roots,  as  there  are  no  stump-pullers  made  strong  enough 
to  pnll  stumps  of  any  size  without  digging  and  cutting  anchor  roots. 

Nature  made  the  stump  and  anchor  roots  on  which  the  tree  stood  sufficiently 
strong  to  resist  anjr  ordinary  storms,  and  it  is  but  rarely  that  you  see  a  tree 
uprooted  by  anythmg  less  than  a  tornado.  Now  if  wc  are  going  to  uproot 
or  remove  this  itump  by  a  pull,  we  will  have  to  get  one  stronger  than  any 
it  has  ever  before  been  subject  to,  before  the  tree  was  cut.  In  other  words, 
we  will  have  to  make  a  chain  stronger  than  the  tempest,  a  cable  rope  and 
machinenr  stronger  than  the  winds,  not  to  mention  the  rules  of  leverage,  as 
the  wind  gains  power  on  the  stump  by  the  height  and  amount  of  limbs 
on  the  tree.  The  stump  puller  does  not  have  any  advantage  in  that  respect, 
as  it  should  remove  the  stump  by  a  direct  pull,  and  an  ordinary  stump  will 
resist  an  enormous  strain. 

Dynamite  works  to  the  contrary;  its  work  is  underneath  the  stump,  with  a 
sudden  jerk  and  an  explosion  bursting  the  roots  before  they  have  a  chance  to 
resist  any  power. 

As  to  comparison  of  costs  in  the  two  methods:  With  a  puller,  it  requires 
a.boiit  three  men,  one  team,  and  costly  repairs.  A  machine,  no  matter  how 
Strongly  made,  when  subjected  to  violent  strains  will  weaken  and  some  parts 
of  it  will  break.  Now,  a  good  day's  work  with  puller  and  gang  (lo  hours), 
three  men  at  $Z^^;  one  team  at  $1,  totaling  $7  per  day  besides  repairs,  will 
remove  not  over  fifteen  stumps,  more  often  not  over  ten. 

With  dynamite,  the  same  amount  of  men  and  other  expense  will  remove 
in  the  same  length  of  time  at  least  forty  stumps,  and,  besides  removing  the 
Stmnps  and  breaking  them  up  into  pieces  more  easily  handled,  will  also,  while 
it  ilasts  a  stump,  break  up  hardpan  if  any  exists. 

CLAUD  HANSEN, 

Jamestown.  Kan. 
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4.  COST.  Taking  into  consideration  initial  expense,  labor,  teams, 
replacing  broken  madiinery,  and  time  wasted,  Du  Pont  Red  Cross 
Dynamite  is  at  least  twice  as  economical  as  any  other  method  yet 

devised. 

Stump  pullers  are  costly.  A  good  quality  one-horffe  machine  can- 
not be  secured  for  less  than  $100  to  $125.  One  horse,  a  man,  and  a 
boy  are  needed  to  operate  it.  The  cables  of  this  type,  being  rather 
light,  cannot  be  used  for  heavy  work,  which  oftentimes  necessitates  the 
services  of  a  heavier  machine.  Such  a  one  would  cost  from  $175  to 
S250  and  would  require  a  team  and  at  least  three  men  to  work  it. 
The  initial  cost  then  is  prohibitive  to  many  farmers,  for  a  machine 
of  this  sort  is  not  one  which  will  be  used  year  after  year,  like  a 
harvester.  After  the  stumps  are  removed,  it  is  no  longer  of  use,  and 
you  have  doubtless  seen,  on  more  than  one  occasion,  an  old  puller, 
slowly  being  converted  into  iron  rust,  in  some  far  off  field  corner. 
Wages,  cost  of  repairs,  delays  caused  by  the  breakages,  which  inev- 
itably occur,  with  resulting  loss  of  time  on  the  part  of  a  crew  of  men, 
all  these  join  to  bring  the  cost  of  operation  up  to  a  high  figure. 

Large  stumps  have  to  be  split  with  explosives  and  loosened  for  the 
puller.  This  necessitates  the  handling  of  each  piece  separately,  tak- 
ing considerable  time.  A  little  Red  Cross  Dynamite  put  under  that 
stump  would  have  entirely  removed  it  and  quicker  too.  The  initial 
cost  of  dynamite  is  trifling  and  it  may  be  purchased  as  needed,  so  that 
there  is  no  depreciation  in  value.  One  man  can  blast,  stumps  as  well 
as  two,  so  that  every  fanner  can  do  his  own  work  if  he  wants  to 
without  hiring  extra  men. 

Stump  pulling  machines  are  not  furnished  with  sweep  or  bed- 
pieces,  which  the  farmer  must  make  for  himself.  There  is  need  for 
strong  cables,  spreader  chains,  whifHetrees,  hooks,  and  like  details  for 
the  strain  upon  these  parts  is  enormous.  He  must  have  at  hand 
material  to  replace  any  of  these  when  broken,  and  a  set  of  axes  and 
mattocks  to  assist  the  machines.  Where  the  ground  contains  stone  or 
gravel,  the  latter  become  rapidly  dulled,  and  require  frequent  sharpen- 
"igs.  In  some  parts  of  the  South  it  is  the  custom  to  use  both  a  yoke 
of  oxen  and  a  team  of  mules  with  the  machine,  the  hrst  to  do  tlie 
wtual  pulling,  and  the  last  to  move  the  machine  from  place  to  place. 
The  blaster  needs  very  few  tools  and  they  are  easily  carried. 

Because  of  the  different  amount  of  work  done  by  dynamite  and  by 
stump  puller,  in  a  given  period  of  time,  it  is  impossible  to  compare 
^  costs  of  each  per  day,  at  least  directly.  It  is  more  feasible  to  com- 
pare the  cost  per  acre  or  per  averaged-sized  stump,  because  blasters 
seldom  keep  accurate  accounts  of  the  different  items,  and  owners  of 
pullers  are  likewise  neglectful ;  it  is  not  easy  to  get  hold  of  any  accurate 
figures.  We  are  able  to  furnish  statistics  as  to  the  relative  costs  of  the 
'Wo  methods  in  the  Southern  Pine  regions.  We  are  indebted  to  the 
Mississippi  Agricultural  Experiment  Station,  for  the  basis  of  the  com- 
putation. 
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Cost  IVith  Mechanical  Puller 

Puller  and  two  yoke  of  oxen,  per  day $5.00 

Three  men  at  $1.50  per  day 4.50 

Total $9.50 

Numbef  of  stumps  averaged,  per  day 40 

Cost  per  stump  1-40  of  ^.50= $  24 

Cost  By  Blasting 

(Labor  figured  at  $1.50  per  day) 

Cost  of  boring  stump $  .025 

Cost  of  charge  of  dynamite  (average) 07 

Cost  of  detonator ; .01 

Cost  of  fuse .01 

$  .115  or  lie. 

This  indicates  a  saving  of  at  least  12c.  per  stump  by  the  use  of 
dynamite.  Figuring  100  stumps  to  the  acre,  which  is  certainly  not 
excessive,  the  saving  will  be  $12.00  per  acre. 

The  extremely  Tow  cost  of  blasting  a  stump  is  further  illustrated 
by  these  figures  which  we  quote  from  the  Engineering  Contracting 
Magazine  of  May  13,  1908.  They  refer  to  the  blasting  of  3,500  stumps 
18  inches  to  7J6  feet  in  diameter,  averages,  of  course,  being  given. 
This  work  was  done  on  Long  Island. 

Cost  per  Stump 

Labor  (at  $2.00  per  day) '. $  .059 

Dynamite .086 

.  Caps 008 

Fuse .009 

Total  cost  per  stump $  ,162 

By  preparing  the  charges  the  evening  before,  one  man  blasted 
100  stumps  in  one  day,  thus  reducing  the  labor  item  to  a  little  over 
2c.  per  stump.  It  will  be  observed  that  these  were  very  large  stumps. 
Of  course,  the  skill  of  the  blaster  counts  for  much.  The  more  care 
and  judgment  is  used,  the  more  economical  the  blasting. 

Dynamite  Cheaper  Than  Stump  Puller 

I.  blasted  from  my  properly  1,000  white  pine  stumps  averaging  about  two 
and  a  half  feet,  all  of  which  were  removed  very  successfully  with  Red  Cross 
Dynamite. 

This  land  was  always  unproductive  prior  to  1910  when  I  started  to  farm, 
but  by  removing  these  stumps  I  h%ve  reclaimed  about  eight  acres,  which  were 
planted  to  corn  and  potatoes  in  1910  and  1911. 

I  have  approximately  7,000  more  stumps  on  (his  property,  all  of  wbicb  will 
be  removed  as  quickly  as  possible,  and  it  will  be  dynamtle  for  me  all  the  time, 
as  I  find  its  use  easily  one-half  cheaper  than  it  was  possible  to  do  this  work  with 
a  team  and  stump  puller. 

We  had  a  stump  puller  but  sold  it  as  we  found  that  dynamite  did  the 
work  easier,  cheaper,  and  quicker  and  the  results  were  better. 

IRWIN  J.  DREWS, 

Hillman,  Minn. 
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Stnmp  Puller  Discarded  for  Red  Crou  Dynamite 

During  December,  1911.  I  u»ed  40  per  cent  Red  CroM  D^unite  for  clear- 
ing white  oak  stumpi  ranging  from  two  to  three  feet  in  diameter. 

This  work,  lalmr  and  alL  cost  about  15  cents  per  stump  or  an  average  of 
^6jG0  per  acre  as  compared  with  a  cost  of  at  least  35  cents  per  stum^  or 
$84  per  acre  by  using  a  stump  puller.  Another  thing,  the  hmd  was  practically 
worthless,  but  after  dcariog  it  i>  valued  at  $90  per  acre. 

Therp  is  no  other  method  which  can  be  compared  with  dynamite.    I  have 
a  hone  stump  puller  and  yet  I  use  dynamite  in  preference  to  the  puller. 
GEO.  L.  FISCUS,  Em  Harbor,  N.  J. 

Dynamite  Cheaper  Than  a  Donkey  Engine 

_Tbere  was  a  piece  of  land  on  my  property  which  I  wished  to  dear. 
During  the  first  week  in  March  I  moved  about  forty  fir  and  cedar  stumps  with 
Red  Cross  {low  freezing)  Dynamite,  40  per  cent 

This  work  cost  me  about  $1  per  stump,  a  total  of  $40.  The  stumps  ranged 
from  one~and-a-haIf  to  three  feet  in  diameter,  and  would  have  cost  ^.50  per 
stump  or  a  total  of  $100,  taken  out  by  any  other  method. 

1  have  quite  a  number  of  stumps  to  move  this  fall,  averaging  about  three 
feet  in  diameter,  and  will  certainly  use  Red  Cross  Dynamite. 

There  was  a  donkey  engine  working  on  my  neighbor'i  place,  but  I  beat  it 
with  my  dynamite. 

BURT  P.  WEISE,  Carrolton,  Wash. 

Finds  Stumps  an  Expensive  Luxury 

1  removed  ten  acres  of  stumps  last  spring  from  a  field  that  I  put  in  corn, 
and  six  acres  in  the  fall,  which  were  put  in  wheat.  1  have  made  up  my  mind 
never  to  farm  around  stumps  in  the  future,  but  to  take  them  out  with  dyna- 
mite. If  your  readers  think  my  judgment  is  not  good  I  only  ask  them  to  give 
it  s  fair  trial.  I  tfaought  like  a  great  many  omers  that  it  was  too  expen- 
sive, but  if  you  count  Toss  of  land  where  the  stumps  stand,  loss  of  time  in 
working  around  them,  chances  of  spoiling  young  horses,  causing  sore  shoul- 
ders, breakage  of  machinery,  worry  and  inconvenience  of  the  man  who  does 
the  work,  you  will  find  it  cconomiul  rather  than  expensive. 

HOMER  C.  SMALL,  Martinsburg,  W,  Va. 

Red  Cross  Removes  10,000  Stumps  ;  Trebles  Land  Value 

During  the  last  four  years  I  have  blasted  about  10,000  pine,  poplar,  elm, 
oak,  and  spmce  stumps,  ranging  from  10  inches  to  4  feet  m  size,  on  all  of 
which  40  per  cent.  Red  Cross  Dynamite  was  used. 

I  cleared  about  100  acres  at  a  cost  of  about  9^  cents  per  stump,  or  $10 
per  acre  and  feel  very  certain  that  by  any  other  method  this  work  would 
luve  cost  at  least  25  cents  per  stump  or  $25  per  acre. 

Before  removing  these  stumps  this  land  was  worth  about  $16  per  acre, 
but  today  each  acre  is  worth  $60.  It  has  been  planted  to  corn  and  potatoes, 
and  I  invariably  get  better  crops  off  the  land  cleared  with  dynamite  than  off 
other  land  not  so  cleared.  I  also  secured  a  better  stand  on  spots  fcom  which 
the  stumps  have  been  blasted  than  from  other  portions.  In  fact,  I  feel 
that  the  use  of  Red  Cross  Dynamite  has  enabled  me  to  blast  and  bum  the 
stumps  cheaper  than  I  could  remove  the  same  stumps  after  they  were  pulled. 
Red   Cross  Dynamite  will  be  used  exclusively  on  the  200  acres  that   I  am 


ing  to  clear  next  year. 


_  have  a  neighbor  who  had  a  "Smith"  grubber.  Last  summer  he  worked  in 
twelve-acre  field  tix  weeks  with  two  men  and  one  team.  Ther  cleared  about 
nine  acres  and  the  stumps  are  still  on  the  edge  of  the  field.  About  the  same 
time,  in  an  adjoining  field.  I  blasted  and  bumed  every  stump  on  fifteen  acres 
in  seven  weeks,  an<rdid  it  alone. 

C  E.  SAUNDERS,  Bergville.  Minn. 
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Red  Cross  Cleared  Land  Increased  in  Value  400% 

During  1909  I  cleared  twelve  acres  of  new  ground  of  gum,  hickory,  white 
and  red  oak  stumps,  ranging  from  twelve  to  thirty-iix  inches  in  size. 

On  this  work  I  used  40  per  cent.  Red  Cross  Extra  Dynamite  and  while 
the  very  cheapest  figure  at  which  I  could  have  cleared  this  iand  by  aiiy  other 
method  would  have  been  from  50  cents  to  75  cents  per  stump  or  $25  per 
acre,  Bed  Cross  Dynamite  did  the  work  at  about  20  cents  per  stump  or 
$10  per  acre. 

In  addition  to  the  above,  the  land  increased  in  value  from  $25  to  $100 
per  acre.  It  was  planted  to  alfalfa  during  1909  and  produced  a  much  better 
crop  than  the  adjoining  land  on  which  no  dynamite  bad  been  used.  I  noticed 
also  that  it  grew  very  luxuriantly  on  spots  from  which  stumps  had  been 
removed. 

As  fast  as  I  would  blow  the  stumps  out,  I  would  have  them  loaded  on 
wagons  and  sold  for  |1.50  per  lc»d.  They  were  blown  in  such  pieces  as 
to  make  them  very  fine  for  fireplace  wood,  not  needing  any  more  splitting 
and  the  people  in  the  neighborhood  were  very  eager  for  them. 

I  regard  the  dynamite  method  a  very  fine  way  to  clear  land  of  stumps  and 
take  pleasure  in  stating  that  I  was  well  pleased  with  results  obtained.  After 
deducting  the  amount  received  for  die  wood,  it  will  bring  the  expense  down 
to  a  very  small  item  per  stump  and  I  shall  certainly  use  Red  Cross  Dyna^ 
mite  on  the  other  twelve-acre  plot  which  1  will  clear  sometime  this  year. 
H.  A.  BEATTIE,  SUrkville,  Miss. 

|Used  a  Ton  of  Dynamite  a  Week 

It  is  only  fair  for  me  to  report  the  s 
mite  as  an  agent  in  blowing  stumps  on 
Beartown,  Lancaster  County. 

I  am  using  a  ton  of  dynamite  a  week  in  this  work  and  with  the  capable 
force  that  1  now  have  the  results  are  marvelous.  Great  chestnut  and  oak 
stumps  succumb  to  the  dynamite  as  easily  as  lifting  a  match.  The  benefit 
derived  from  this  method  is  incalculable  aa  it  practically  loosens  the  earth  or 
subsoil  from  stump  and  is  making  plowing  very  easy.  I  have  a  stump  puller 
on  this  tract,  but  it  cannot  be  compared  with  dynamite  as  it  pulls  out  stumps 
leaving  roots,  and  I  cannot  possibly  clear  over  a  quarter  of  an  acre  a  week 
with  it. 

Anyone  is  welcome  to  come  and  see  the  results.  1  have  a  large  picture 
taken  showing  the  tract  clear,  which  the  photographer  will  no  doubt  let  3rou 
have  if  you  care  to  use  it. 

1  thank  you  for  the  help  that  your  company  has  displayed  in  farthering  my 

FRANK  S.  BARR,  Lancaster,  Pa. 

Advantages  of  Mudcapping  Boulder* 

Extract  from  report  of  demonstration  at  Grand  Rapids,  Minn.,  July  18, 
1911: 

"This  work  was  new  to  Mr.  A.  J.  McGuire,  Superintendent  of  the  N.  E. 
Experimental  Farm,  and  he  was  amazed  to  see  large  boulders  which  two  and 
three  teams  could  not  handle  broken  up  in  pieces  so  small  that  they  could  be 
lifted  into  a  wagon  by  one  man.  He  had  been  in  the  habit  of  drilling  holes 
twelve  inches  deep  in  the  large  rock  and  splitting  them  with  40  per  cent, 
dynamite,  which  split  the  rocks  but  did  not  break  them  up  small. 

"The  rocks  were  all  granite  and  some  of  them  presented  round  smooth 
surfaces  on  which  to  place  the  dynamite  and  others  had  good  shoulders  against 
which  to  place  the  dynamite.  In  the  latter  case  a  saving  of  two-third  pound) 
of  dynamite  was  effected  on  large  rocks.  Mr.  McGuire  emphatically  stated 
that  he  would  mudcap  large  rocln  in  future  and  expend  his  surplus  energy 
in  some  other  directions  rather  than  drilling  granite," 
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After  Uiing  Red  Crois  Dynamite  Would  Not  Sell    Land  for 

fl00.00  per  Acre  Which  Was  Not  Worth 

$5.00  Before 

I  follow  agricultural  btastinf^  among  the  farmers  of  this  section,  and  have 
lued  a  great  amount  of  dynamite  in  this  work. 

In  stump  blasting  I  have  used  dynamite  on  all  kinds  and  all  sizes  of  stumps 
in  cultivated  and  uncultivated  fields,  and  my  eicperience  has  been  that  it  is  not 
only  qnickcr  and  more  satisfactory  than  any  other  method  hut  it  is  cheaper 
by  two-thirds. 

As  to  boulder  blasting  probably  the  following  experience  may  be  of  some 
mtereat  to  you : 

In  1904  one  of  my  neighbors  bought  a  farm  of  about  108  acres.  There 
was  one  field  of  about  twenn-five  acres  that  had  never  been  cleared  up,  and 
boulders  lay  so  thick  that  I  nave  crossed  the  entire  twenty-tive  actes  without 
stepping  on  the  ground,  The^  ranged  in  sizes  from  one-half  ton  to  twenty 
tons,  and  many  of  them  weighing  from  five  to  eight  tons  were  imbedded  in  the 
ground  so  that  I  could  see  nothing  but  the  top. 

I  contracted  with  Mr.  Buechner  to  break  up  all  the  boulders  on  this  twenty- 
live  acres  in  shape  to  draw.  I  used  four  boxes  of  Ad  per  cent.  Extra  Red 
Cross  (low  freezing)  Dynamite,  which,  together  with  my  labor  charge,  cost 
him  $78  to  get  all  these  boulders  ready  for  a  team. 

Before  I  started  to  work  on  this  land  it  was  absolutely  worthless,  but  since 
then  1  have  seen  sixty-two  bushels  of  wheat  to  the  acre  grow  on  that  field, 
also  fifty-two  bushels  of  oats  per  acre  and  140  bushels  of  corn.  Furthermore, 
Mr.  Buechner  has  since  refused  about  three  times  the  price  that  this  farm  cost 
him,  and  it  was  nothing  but  Red  Cross  Dynamite  that  put  it  in  shape. 

R.  T.  VAN  DUSEN.  Manlius,  N.  Y. 

It  is  all  quite  true  what  Mr.  Van  Dusen  stated.  The  land  was  not  worth 
fS  before,  but  is  as  god  do™  as  any  in  the  neighborhood.  I  would  not  sell 
it  for  less  than  $100  per  acre. 

GODFREY  BUECHNER,  Manlius,  N.  Y. 

Breaking  Boulders 

I  have  had  excellent  results  in  removing  boulders  and  breaking  them  up 
with  mndcape.  In  Massachusetts,  many  boulders  of  granite  formation,  known 
as  'liardheads"  are  found.  They  are  usually  round  and  smooth  and  frequently 
the  larger  portion  of  them  is  buried  in  the  ground.  They  are  regarded  as  a 
hard  proposition  by  experienced  blasters.  If  only  a  part  of  the  boulder  shows 
above  the  surface,  1  sound  with  a  three-eighth  inch  steel  rod  five  feet  long 
with  a  sharp  point  and  poker  handle,  to  determine  the  size  and  position  of  the 
stone  imderground.  1  tnen  place  a  relatively  small  charge  of  dynamite  under 
one  end  or  one  3ide,  the  discbarKe  of  which  rolls  the  boulder  out  upon  the 
surface  of  the  ground.  It  then  takes  a  small  charge  of  dynamite  to  completely 
shatter  it.  I  frequently  dispose  of  the  pieces  by  placing  them  back  in  the  hole, 
thus  saving  the  expense  of  carting  them  away.    There  is  usually  room  in  the 

hole  for  all  of  "--   -' '     '="  '"-      ' -'-— -   ---<- ■■  —    --■■   - 

ihem. 


WINTHROP  FILT.EBROWN,  Bryantville,  Mass, 


Largest  Boulders  Successfully  Blasted 

I  am  pending  you  a  photograjjh  of  a  rock  which  weighed  between  six  and 
«eht  tons.  As  shown  by  the  picture  one  man  could  handle  any  piece  of  it 
after  the  blast.  The  fanner  for  'whom  this  blasting  was  done  had  spent  for 
labor  from  $50  to  $60  in  clearing  five  or  six  acres  of  small  boulders.  I 
dearwl  about  as  much  for  $8  by  using  Red  Cross  Dynamite. 

W.  H.  WANGLE,  Thomdale,  Texas. 
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Fia  14.— SHOWING  HOW  BLAST  BRINGS  OUT  ROOTS 


FIG.  ij.— GROUP  BtAST  WITH  BLASTING  MACHINE,  BARKSDALE,  WIS. 


Fia  1&— AFTER  THE  BLAST,  BARKSDALE,  WIS. 
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Red  CroM  Drnunite  ui  the  Turpentine  Industry 

What  It  Hauw  to  Ownan  «f  Cat-ovar  Luid  and  Toipaotia*  Haaohctnran 

The  mauufKcture  of  turpentine  and  rosin  is  a  venr  important  induatiy  in 
Mveo  of  oar  Southern  St&tea.  In  1909  there  were  1,S85  establishments  engased 
in  tnannfacturins  these  products.  The  capital  invested  in  the  business  was  $12,' 
375,000  and  41^S9  officials  and  workmen  were  employed  in  the  industry. 

There  were  produced  555,000  casks  of  turpentine,  valued  at  $17,680,000  and 
1^106,000  barrels  of  rosin,  valued  at  $18,255,000,  in  the  year  1910. 

Although  it  is  a  well-known  fact  that  the  stump  contains  a  larger  pro- 
portion of  the  material  from  which  turpentine,  rosin,  tar,  wood  oil,  creosote,  etc., 
are  obtained,  than  is  contained  in  the  trunk  and  branches  of  the  tree,  neverthe- 
less until  lately  only  the  trunk  and  branches  have  been  utilized  bv  many  manu- 
facturers due  to  the  excessive  cost  of  getting  the  stump  out  of  the  ground  and 
breaking  it  up  into  sizes  that  would  go  into  the  "ticygs."  Lately,  however, 
the  National  Turpentine  Company,  of  Georgia,  has  done  some  experimental 
work  with  excellent  results.  These  experiments  are  of  as  much  mterest  to 
owners  of  cut-over  land  in  the  vicinity  of  turpentine  manufactories  as  to  the 
turpentine  manufacturers  themselves. 

In  the  course  of  making  these  experiments  the  National  Company  started 
usng  stump  pullers,  which  required  in  themselves  a  rather  heavy  investment  of 
capital,  and  to  properly  use  which  they  were  compelled  to  employ  targe  crews 
of  men  and  teams  lof  horses,  making  the  cost  excessively  high.  Later,  it  was 
suggested  to  them  that  dynamite  coiild  do  this  work  mudi  more  efSciently  and 
ecoDomically.  The  experiment  was  tried  and  Mr.  T.  B.  Gautier,  President  of 
the  Company,  made  the  following  report: 

"When  measured,  the  stump  wood  amounted  to  seventeen  cords.  The  total 
cost  of  explosives  and  labor  was  $50.59,  or  an  average  of  about  $3.00  per  cord. 
These  seventeen  cords  treated  yielded  eight  gallons  more  of  turpentine  per  cord, 
thir^  pounds  more  of  rosin  and  twenty  gallons  more  of  tar  than  ordinary  wood. 
I  am  very  much  pleased  with  these  results  and  expect  to  use  dynamite  for  this 
purpose  hereafter.   I  certify  diat  the  attached  report  ii  correct 

La1x>r  Cost 

Boring  holes,  1  man  7Ji  days  at  $1^ $9.06Ji 

Chopping  roots,  etc.  1  man  28}^  hours  at  IS  cents  per  hour 4.27;^ 

Piling  and  loading,  1  man  24j  days  at  $1.25 ZASH 

Piling  and  loading,  1  man  ZJ^  days  at  $1.25 2.8m 

Helper  on  ox  team,  1  man  2  days  at  $1^ 2.50 

Ox  team  and  driver,  1%  days  at  $3.00 4.50 

Extra  help  loading  cars,  2  men  ^  day  at  $125 63 

Total  labor $27JJ2 

Explosives 

304}^  cartridges  dynamite $19.87 

WOfL  fuse  at  50c.  per  hundred 2.00 

an  caps  at  7Sc  per  hundred IJO 

Total  Exptosivea $23.37 

TotdCort  .$50,59 

\H  ttnmps  were  blasted ;  17  cords  produced ;  cost  per  cord 3.00 

One  cord  stump  wood  produced  8  gallons  more  turpentine,  30  pounds  more 
nsk  and  20  gallons  more  tar  than  one  cord  of  tree  wood. 

Value  of  this  increase: 

8  pis.  Turpentine  at  26c.  per  gal $2.08 

30  Un  Rosin  at  liic  per  lb .45 

attpltTarat  12c  per  gal 2.40 

$453 
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Giving  a  net  profit  of  $1.93  in  favor  of  stamp  wood. 

The  blaster  who  conducted  these  experiments  for  the  Turpentine  Company 
reports  that  the  Turpentine  Manufacturers  are  very  much  pleased  with  '  the 
results  and  that  land  owners  are  now  ^guring  on  using  dynamite  for  removing 
stumps  from  their  properties  and  selling  them  to  the  Turpentine  Company  for 
$3.00  per  cord,  because  that  is  what  the  Company  is  willing  to  pay  for  pine 
stump  wood. 

It  is  an  admitted  fact  that  land  which  has  been  covered  with  pine  forests 
is  very  rich  in  plant  foods  and  will  yield  bounteous  crops  if  utiliied  for  farms 
or  orchards.  The  drawback  heretofore  has  been  to  gef  the  land  cleared  of 
stumps.  The  lumber  companies  have  already  cut  the  marketable  timber.  Some 
of  the  cut-over  lands  are  still  the  property  of  the  lumber  companies.  Many 
thousands  of  acres,  however,  have  been  sold  at  low  prices  to  settlers  who  have 
been  laboriously  clearing  it  by  digging,  grubbing  and  burning  a  little  at  a  time 
as  they  have  leisure  to  devote  to  it. 

These  cut-over  lands  can  now  be  cleared  np  rapidly  at  no  actual  expense 
to  the  settlers  and  lumber  companies  for  they  will  be  able  to  sell  the  stumps 
to  the  Turpentine  Companies  at  a  price  that  will,  at  least,  fully  cover  the  cost 
of  the  dynamite  and  labor  used  in  the  clearing  work. 

Apart  from  the  far-reaching  importance  which  this  has  to  the  agricultural 
development  of  these  seven  Southern  States,  it  is  of  greater  magnitude  to  the 
poor  settler,  who  will  now  be  able  to  clear  his  lands  and  get  them  into  shape 
for  the  production  of  large  and  profitable  crops.  Lumber  companies  Btill 
owning  cut-over  pine  lands  can  now  clear  them  and  sell  them  as  cleared  land 
for  at  least  double  the  price  they  can  secure  for  them  as  stump  encumbered 
land.  In  short,  by  clearing  the  land,  they  double  its  value  at  no  expenae  to 
themselves,  because  the  cost  of  the  clearing  is  more  than  paid  for  by  the  money 
received  for  turpentine  from  the  stump. 


Value  of  Product*  Obtained  From  Dynamited  Pine  Stumpi 
Exceeds  Value  Obtained  From  Tree  Wood 

We  obtained  nine  cords  of  wood  from  seventy-five  stumps  at  a  total  cost 
of  approximately  $3.10  per  cord  delivered  at  our  plant.  This  included  a  haul 
of  about  half  a  mite. 

The  value  of  the  product  obtained  from  this  wood  exceeded  the  value 
obtained  from  the  tree  wood.  We  have  a  crew  at  work  shooting  stumps  now 
and  expect  to  start  another  crew  next  week.  From  present  appearances  we 
will  use  larger  quantities  of  Red  Cross  Dynamite  in  the  near  future. 

ATLANTIC  TURPENTINE  &  REFINING  CO.. 
E.  6.  Smith,  Gen.  Supt, 
Savannah,  Ga. 


Pine  Stump*  Blasted  Out,  Split  and  Ready  for  the  "Hoss" 
at  $2.66  per  Cord 

As  to  the  cost  of  producing  stump  wood  for  our  plant  with  dynamite. 

The  cost  of  the  first  sixteen  cords  was  approximately  $2.66  per  cord  for 
shooting  out  the  stumos,  chopping  them  to  suitable  size  for  our  purpose  and 
piling  them  ready  for  the  wagons. 

We  have  gotten  out  several  car  loads  of  stump  wood  at  pfices  varying  from 
$2JS1  to  $2.98  per  cord. 

We  have  recently  made  our  first  run  of  stump  wood  with  very  satisfactory 

Today  we  are  ordering  our  second  shipment  of  explosives  and  expect  to  use 
large  quancitie.s  of  dynamite  In  the  future. 

STANDARD  TURPENTINE  COMPANY. 
Per  Frank  L.  Fogarty,  Acting  Assistant  Treasurer. 
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The  foregoing  clearly  proves  the  advantages  of  clearing  land  with 
dj-namite  instead  of  by  any  other  means,  and  the  following  is  a  condensed 
outline  of  the  benefits  derived  by  doing  this  work. 

The  stump-covered  site  of  a  former  piece  of  woods  is,  as  you  know, 
new,  rich  soil  that  needs  no  fertilizer. 

You  also  know  that  pulling  stumps  with  a  machine  is  the  hardest 
kind  of  work — liable  to  seriously  injure  yourself  or  your  horses,  and 
certain  to  require  a  lot  of  work  to  get  rid  of  the  stump  after  pulling. 

Then,  too,  it  leaves  the  field  full  of  holes,  that  must  be  filled ;  and 
plowing  the  hard,  packed  soil  around  old  roots  is  no  joke. 

If  instead  of  pulling  the  stumps  you  burn  them  out,  the  intense  heat 
required  destroys  the  humus  in  the  soil  all  around  the  fire  and  you  will 
have  a  burned  field  requiring  a  good  deal  of  cultivating  instead  of  new 
fertile  soil. 

You  can  dynamite  all  those  stumps  for  about  one-third  the  cost  of 
pulling  and  chopping  them  up. 

The  blast  splits  up  the  stump  into  firewood,  removes  all  the  dirt, 
breaks  all  the  main  roots,  and  loosens  the  soil  for  yards  around. 

You  can  blast  fifty  stumps  in  the  time  it  would  take  to  pull  and 
chop  up  one  or  two. 

One  man  can  do  all  the  work,  if  necessary. 

After  the  stumps  are  all  blasted  out,  you  will  have  a  new,  rich  field, 
easy  to  cultivate,  and  which  will  yield  bumper  crops. 

If  you  want  to  remove  a  whole  tree,  Red  Cross  Dynamite  will 
lift  it  bodily  out  of  the  ground,  and  it  will  usually  fall  with  the  wind. 
When  this  is  done,  there  is  no  stump  to  remove. 

The  split  stumps  can  be  removed  easily  to  one  place,  burned,  and 
the  ashes  saved  for  spreading  on  the  land  or  for  leaching. 

If  whole  stumps  are  preferred  for  making  fences,  they  may  be  blown 
out  whole  by  regulating  the  charges. 

Boulders,  which  you  are  now  obliged  to  plow  around,  can  be  broken 
up  into  easily-handled  blocks  by  a  single  blast. 

Red  Cross  Dynamite  not  only  removes  your  stumps  and  boulders  but 
at  the  same  time  subsoils  your  land.  The  action  of  the  explosion  is 
such  as  to  loosen  and  shake  up  the  subsoil  for  a  considerable  distance 
around,  the  blast  thereby  rendering  tlie  land  porous  and  mellow.  It  is 
an  easy  matter  to  pick  out,  after  crops  are  grown,  the  various  places 
where  stumps  have  been  blasted  because  of  the  great  difference  in  yield 
as  compared  with  the  rest  of  the  field. 

AH  of  the  foregoing  claims  are  conclusively  proven  by  the  letters 
of  disinterested  parties,  who  have  tried  our  methods,  which  are  quoted  in 
this  booklet.  Follow  their  advice ;  take  advantage  of  their  experience ; 
join  the  Red  Cross  Army  and  be  the  happy,  prosperous  owner  of  a 
productive,  sightly  farm. 
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DITCHING 


=  AND  = 


DRAINAGE 


WITH 


RED  CROSS 
DYNAMITE 


FIG.    i8.— no  FOOT  DITCH   BLAST.  ELK  GROVE,   SACRAMENTO  CO.,  CALIF. 
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FIG.  ».— ANOTHER  DITCH.     SAME  EXPERIMENT 
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RedamatitHi  by  Drainage 

The  First  National  Drainage  Congress  met  in  Chicago  E)ecember  9, 
1911.    Among  the  facts  presented  were  the  following: 

That  there  are  in  the  United  States  more  than  75,000,000  acres  of 
swamp  land  that  :are  non-productive. 

That  the  drainage  of  this  land  will  reclaim  it  for  agricultural  pur- 
suits and  add  several  billions  of  dollars  to  the  wealth  of  the  nation. 

The  location  of  these  redaimable  swamp  lands  and  their  approx- 
imate areas  are  shown  in  the  table  below : 


ACKES. 

New' Jersey  601,900 

New  York 576.000 

North  Carolina  2,400.000 

North  Dakota 225,000 

Ohio  200,000 

Oklahoma  35,000 

Oregon 500,000 

Pennsylvania  .  , 96.000 

Rhode  Island  17,900 

South  Carolina  1.760,000 

South  Dakota  226,000 

Tennessee  800,000 

Texas  1,620,000 

Vermont  70,000 

Virginia 384,000 

Washington 75,000 

West  Virginia  2,500 

Wisconsin    2,500,000 

Wyoming 25.000 

Total 74,541,700 


Alabama 1,120,000 

Arkansas 5760^00 

California   I*50fl00 

Connecticut 37,700 

Delaware 200.000 

Florida   18.500,000 

Georgia 2.400.000 

Illinois   2.688,000 

Indiana   1,000,000 

Iowa   800.000 

Kansas  .' 160,000 

Kentucky    224.000 

Louisiana  9,600,000 

Hvae 24^000 

Uaryland   356.000 

Hsusachosetts    138700 

Michigan  4.400.000 

MinnesoU  4.500,000 

Mississippi  6,173,000 

Missonn  1.920,000 

Nebraska 256,000 

New  Hantpshirc 43.000 


A  writer  m  a  Southern  publication  gives  the  following  interesting 
information  regarding  the  swamp  areas  of  the  United  States  and  the 
value  of  these  areas  if  they  were  drained. 

"The  latent  wealth  in  10,000,000  acres  of  redaimable  delta  and 
overflow  lands  of  Louisiana  is  so  much  greater  than  any  discovery  of 
mineral  wealth  in  gold  deposits  that  was  ever  made  that  it  is  hard  to 
make  a  comparison.  If  that  land  were  reclaimed,  settled  and  cultivated, 
with  a  settler  and  his  family  on  every  ten-acre  farm,  it  would  yield 
every  year  food  products  that  could  be  sold  for  gold  a^regating  a 
thousand  million  dollars  a  year.  And  if  it  were  known  that  along  the 
marshes  of  your  coasts  and  under  the  waters  of  your  bayous  there 
was  $1,000,000,000  contained  in  gold  deposits  of  some  form,  you  would 
have  a  gold  rush  from  every  part  of  the  world  that  would  bring 
greater  multitudes  to  your  state  than  the  gold  discovery  of  1849  took 
to  California. 

"There  is  no  place  in  thisworld  where  such  latent  possibilities  of 
a^cultural  wealth  exist  on  such  a  stupendous  scale  as  in  Louisiana. 

"This  whole  question  of  land  redamation  or  drainage  is  of  enor- 
mous importance  nationally.  There  are  estimated  to  be  74,541,700 
acres  that  can  be  redaimcd  by  drainage  and  it  is  scattered  through 
forty  states." 
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FIG  .».— A  DITCH  BLASTED  AROUND  A  CORNER  IN  ONE  BLAST 
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Col.  WUl  1..  Sargent,  traveling  immigratioa  agent  of  the  joint 
Texas  and  Louisiana  Immigration  Bureau,  is  another  enthusiastic  be- 
liever in  teclamation  by  the  draina^  process  and  has  spent  a  great 
deal  of  his  tinie  studying  land  conditions,  soil  possibilities,  the  results 
of  reclamation,  the  crops  that  are  produced  after  the  land  has  been 
reciaimed  and  every  other  phase  of  the  subject. 

"The  reclamation,  by  drainage,  of  our  wet  lands  will  produce 
better  health,"  declared  Col.  Sargeiit,  "and  if  tiie  74,000,000  acres  in 
the  United  States  were  reclaimed  and  divided  into  40-acrc  farms  there 
would  be  added  1,850,000  new  farms.  And  if  each  farmer  spent  $350 
per  anaum  the  purchasing  power  of  this  class  of  farmers  alone  would 
mean  $647,500,000  that  would  go  into  the  various  channels  of  trade, 
etc" 

Continuing  further  along  that  line.  Col,  Sargent  said :  "Estimating 
^ve  persons  to  the  family  for  each  of  the  40-acre  farms,  the  agricul- 
tural population  of  the  United  States  would  be  increased  5,550,000. 
Under  intense  cultivation  these  lands  could  be  made  to  produce,  at  a 
most  conservative  estimate,  $50  per  acre,  or  $3,700,000,000,  as  an 
additional  production  of  wealth  which  would  be  distributed  throughout 
the  country. 

"The  federal  government  places  the  cost  for  draining  at  from  $2 
to  $30  per  acre.  Let  us  place  tlie  average  cost  at  $25  per  acre,  and 
you  will  find  that  the  total  cost  for  reclaiming  the  74,000,000  acres 
would  amount  to  $1,850,000,000.  Any  drained  project,  if  served  by 
transportation,  judiciously  managed,  will  yield  a  much  larger  profit  as 
v>  investment  than  almost  any  other  line  that  is  conservative  that  one 
un  engage  in.    Besides,  it  is  a  safe  investment. 

"The  cost  of  drainage,  as  compared  with  other  work  of  improve- 
ment, is  small,"  continued  Col.  Sargent.  "The  average  cost  of  the 
reclaiming  of  arid  and  semi-arid  lands  for  irrigation  in  the  western 
part  of  the  United  States,  which  is  done  by  the  federal  government 
under  die  Gary  Act,  is  about  $36  per  acre,  some  projects  costing  as 
"igh  as  $100  per  acre.  It  is  a  safe  conclusion  to  say  that  a  person 
pn  acquire  at  least  two  acres  of  drained  land  for  the  cost  of  one  of 
iniptei  lands.  Besides  the  greater  portion  of  the  lands  subject  to 
drainage  already  have,  or  there  are  nearby,  transportation  facilities 
"  well  as  settlement,  whidi  is  seldom  the  case  with  irrigated  projects. 
'If  these  rich  lands  were  drained  and  placed  upon  the  market,  we. 
would  not  only  stop  the  great  tide  of  emigration  from  the  United 
States  to  Canada,  but  in  turn  could  secure  many  Canadians  that  are 
well-to-do,  and  who  have  become  tired  of  that  frigid  climate  and 
desire  to  migrate  where  they  do  hot  have  to  house  their  stock  and 
"''"Belyes  nine  months  in  the  year  to  keep  from  freezing,  thereby 
"^^suning  Uie  most  of  their  products  made  during  the  short-crop 
season." 

In  order  to  present  the  magnitude  of  the  swamp  areas  of  this  coun- 
'fy.  it  is  simply  necessary  for  us  to  state  that  it  equals  about  one- 
sixth  of  the  entire  cultivated  areas  of  the  country. 

These  swamp  lands  are  exceedingly  rich  in  humus  and  valuable 
Pl^t  foods.  When  drained  and  prepared  for  cultivation,  they  will 
produce  lai^r  crops  than  any  other  existing  soils. 
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Fia  J4.— DITCH  BLASTED  IN  HEAVY  SOIL  AT  ALBAMY,  ORE. 
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Advantages  of  Red  Crou  Dynamite  for  Dttching 

Fanners  have  been  using  Red  Cross  Dynamite  for  draining  swamps 
and  wet  fields  for  many  years,  and  much  valuable  farm  land  has  been 
reclaimed  and  made  available  for  cropping  by  so  doing.  The  cost 
of  the  work  and  of  the  explosives  is  very  small  compared  with  the 
value  of  the  land  reclaimed. 

The  draining  is  accomplished  in  one  of  two  ways,  depending  upon 
conditions.  Sometimes  it  is  better  to  drain  wet  land  by  ditching,  while 
at  other  times  it  is  more  practicable  to  permit  the  water  to  escape  by 
a  process  o£  seepage  through  the  soil. 

It  is  not  always  possible  to  drain  by  ditching".  Whether  it  can 
be  done  in  that  way  depends  upon  whether  the  slope  of  the  land  per- 
mits. If  the  swampy  or  wet  spot  is  low,  surrounded  on  all  sides  by 
hills,  ditching  would  not  work.  The  drainage  can  then  best  be  done 
by  subsoil  blasting.  This  is  done  by  exploding  charges  of  dynamite 
sunk  deep  in  the  ground,  which  breaks  up  the  hard  soil  and  allows  the 
water  to  find  an  outlet  through  the  sand  and  gravel  beneath.  Whether 
this  is  practicable,  of  course,  depends  upon  the  thickness  of  the  stratum 
of  impervious  subsoil  and  also  upon  its  depth  beneath  the  surface  soil. 

For  ditching,  blasting  is  superior  to  old  time  pick  and  shovel 
methods  in  every  way.  One  of  the  most  difhcult  problems  the  modem 
farmer  has  to  face  is  the  securing  of  farm  labor.  Therefore,  any 
method  of  doing  farm  work  which  makes  possible  the  employment  of 
fewer  men  is  recognized  as  a  good  thing.  To  dig  a  big  ditch  quickly  by 
manual  labor  requires  the  employment  of  a  number  of  men  for  a  con- 
siderable period  of  time.  Where  are  the  men  to  be  had?  Using 
dynamite  for  ditching  solves  the  farmer's  problem.  One  man  equipped 
with  a  pointed  steel  bar,  a  sledge  hammer  and  a  supply  of  dynamite 
cartridges,  fuse  and  blasting  caps,  or  electric  blasting  machine,  can 
c.tcavate  as  much  ditch  in  one  day  as  many  men  could  dig  out  with 
picks  and  shovels. 

Blasting  a  ditch  is  a  very  simple  matter.  After  making  the  holes 
the  proper  depth  with  the  pointed  bar  or  punch,  the  blaster  places 
the  dynamite  cartridges  at  the  bottom  of  the  holes,  and  then  explodes  the 
charges.  The  dynamite  does  all  the  work.  If  soil  conditions  are  favor- 
able, the  result  is  a  nice,  clean  ditch  of  the  required  depth  and  width,  the 
earth  being  spread  evenly  over  the  groimri  along  the  banks,  and  turning 
in  the  water  clears  away  what  little  of  the  dirt  may  have  fallen  hack  into 
the  trench  after  the  blast.  The  cost  of  ditching  with  dynamite  runs 
from  8c.  to  12c.  per  cubic  yard,  compared  witji  an  average  cost  of  25c. 
per  cubic  yard  when  the  work  is  done  with  pick  and  shovel. 

Dynamite  is  not  recommended  for  excavating  large  ditches  having 
a  depth  greater  than  6' feet,  or  width  greater  than  16  feet,  but  within 
these  limits  it  is  the  quickest  and  usually  the  cheapest  means  for  Hitching. 
In  large  reclamation  projects  the  main  canals  can  usually  be  ex- 
cavated cheaper  by  dredging  machines,  but  for  laterals  and  sub-laterals 
Red  Cross  Extra  Dynamite  is  better. 
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Snccewfnl  Ditehliic  on  Fum  of  Editor  of 
American  Agriculturist 

Newbuegh,  N.  y.,  July  18,  1911. 
"The  dynunite  demonstration  on  my  farm  last  week  weis  an  emphatic  suc- 
cess.     The   ditching  was  a  complete  surprise   to  everybody.     The  i^iumite 
certaialy  did  the  work  and  made  as  pretty  a  ditch  as  ever  I  saw.     (See  cuts 
on  page  32.) 


"C.  N.  BURKETT." 


A  ProfcMional  Blaster'a  Report  of  Some 
Drainage  Blaat* 

Hutchinson,  Kan.,  Januabv  16,  1912. 
E.  I.  DO  Pont  db  Neuoubs  Powdes  Ca 

WiLHiHCTOH,  Del. 
Gtntlgmtn : 

Received  your  letter,  have  read  it  over  carefully  and  would  say  that  the 
Severance  Farm,  where  I  dynamited  has  raised  in  value  fifty  dollars  per  acre  and 
also  that  the  Wells  Place  three  miles  south  of  Hutchinson  where  I  dynamited  to 
drain  ground,  was  just  .in  small  patches,  but  he  got  enough  wheat  ofF  the  blasted 
ground  to  pay  for  shooting  his  whole  eighty  acres. 

As  for  Mr.  Spankenberger  he  had  a  big  basin  in  the  middle  of  his  Reld. 
I  went  out  there  last  February  and  shot  fifty  pounds  of  Du  Pont  40%  Red 
Cross  on  this  five  acres  and  in  one  week  from  the  day  I  shot  this  we  had  six 
inches  of  rainfall  (in  one  week)  and  Mr.  Spankenberger  rode  out  to  his  field 
expecting  to  find  a  pond  as  usual,  but  to  his  surprise  his  ground  was  dry, 
DO  water  standing  in  this  basin.  This  was  a  poor  corn  year  in  this  country, 
but  Mr.  Spankenberger  raised  corn  enough  on  this  basin  to  more  than  pay  for 
shooting  this  land. 

Mr,  Jake  Siegrist.  four  miles  southwest  of  Hutchinson,  had  a  piece  of 
land  similar  to  Mr.  Spankenberger's  and  I  shot  fifty  pounds  of  dynamite 
on  it  and  he  raised  a  corn  crop  on  it  this  year.  Also  Mr.  George  Siegrist  at 
Whiteside,  Kan.,  had  a  piece  of  land  on  his  place  of  five  acres  thai  was  worth- 
less. I  shot  thirty  pounds  of  dvnamite  on  this  ground  one  year  ago  and  today 
this  ground  is  worth  seventy  dollars  per  acre. 

I  went  up  into  Pawnee  County  two  years  ago  and  shot  a  piece  of  ground 
that  was  under  water  two  feet  deep  at  the  lime,  consisting  of  thirty  acres.  I 
drained  the  water  all  off  that  ground  with  twenty-five  pounds  of  dynamite  and 
Mr.  Ford  plowed  this  up  and  sowed  it  to  alfalfa  and  he  has  got  as  nice  « 
Geld  of  alfalfa  now  as  there  is  in  Pawnee  County. 

I  also  dynamited  thirty  tree  holes  for  Mr.  Friends  in  Roiel.  Kans..  and  he 
did  not  lose  a  tree.  I  also  dynamited  thirty  tree  holes  for  Mr.  Smith  and 
erery  tree  he  planted  lived  but  one.  I  dynamited  thirty-one  tree  holes  for 
Mr.  Yaggar  of  Roiel.  Kans.,  and  his  trees  all  lived,  and  trees  don't  grow  in 
this  country  in  an  ordinary  tree  hole. 

An  of  those  placet  I  have  told  you  about  I  have  kept  personal  track  of  and 
I  know  what  they  were  and  what  they  are  now,  besides  dozens  of  others.- 
Yours  truly, 

A.  G.  CRABB, 
?20  E.  7th  Street 
Hutchinson,  Kans. 
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FIG.  jB.— AFTER  A  BIG  DITCH  BLAST  AT  DIEHLSTADT,  MO. 


FIG.  «».— SAME  DITCH  AS  IN  UPPER  VIEW,  FILLED 
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LAnd  Value  Increased  $13aOO  per  Acre 

Wbitesidb,  Kansas,  February  21,  1912. 
In  reference  to  the  wet  land  shot  for  me  hj  Mr.  A.  G.  Crabb: 
There  never  has  been  any  water  stand  on  this  land  since  shooting.     It 
cost  me  about  fifteen  dollars  ($15.00),  and  I  have  had  as  good  oats  on  it  as 
on  any  of  the  field.    This  year  it  is  in  wheat,  and  the  wheat  looks  better  where 
the  pond  stood  than  on  the  rest  of  the  field. 

Before  sfaootins  this  land  was  worthiest,  but  I  have  since  refused  $130.00 
per  acre. 

GEORGE  W.  SIEGRIST, 

Hutchinson,  Kansas. 


I>u  Ptmt  Dynamite  Savei  $43S.OO  for  This  Miaaouri  Fanner 

■ad  Increased  Value  of  Hi*  Farm  bjr  Increased  Crop* 

On  March  10th,  1911,  a  large  ditch  was  shot  at  Diehlstadt,  Mo.,  on  the 
farm  of  Ur.  Max  L.  Ostncr.  See  opposite  page,  showing  finished  ditch  and 
water  Sowing  through  it 

The  length  of  the  ditch  made  was  1^20  feet.  Three  rows  of  holes,  3  feet 
apart  each  way,  were  drilled,  the  rows  being  staggered.  The  center  row  of 
botes  were  3  feet  8  inches  deep  and  the  two  outside  rows  3  feet  deep.  In  each 
of  tlie  centre  holes  were  loaded  3  cartridges,  Hercules  50%,  1^x8,  and  in 
«acb  of  the  outside  holes  2  cartridges.  It  was  originally  planned  to  fire  the 
entire  1,720  feet  of  ditch  with  one  set  of  primer  holes,  i.  e.,  two  holes  in 
each  row,  these  holes  being  loaded  with  an  extra  cartridge,  containing  the 
cap  and  fuse.  When  fired  500  feet  of  the  ditch  was  cleaned  out,  and  it 
developed  that  there  was  a  dry  sand  ridge  in  the  centre  of  the  1,720  feet 
which  extended  about  400  feet,  this  preventing  the  entire  1^20  feet  from  being 
excavated  with  the  one  priming.  A  second  primer  group  was  arranged  and 
in  this  shot  800  feet  of  ditch  was  made.  Several  extra  primings  were  neces- 
sary to  get  the  dr;  sand  ridge  blown  out  cleanly.  There  was  about  1  foot  of 
irater  in  all  the  holes  blasted  with  the  exception  of  those  in  the  dry  sand  ridge. 
The  soil  in  the  remainder  of  the  ditch  was  a  sandy  loam  with  some  mixture 
of  cUy. 

The  ditch  made  was  16  feet  wide  at  the  top.  S  feet  wide  at  the  bottom  and 
averaged  4  feet  in  depth.    It  was  fairly  well  cleaned  out  all  along. 

The  total  cost  of  the  ditch  was  $329.00.  There  was  moved  3,053  cubic  yards  of 
material,  costing  10.76c.  per  cubic  yard  for  the  entire  work,  against  25c.  per  cubic 
yard  if  the  ditch  had  been  dug  by  pick  and  shovel. 

The  temperature  at  the  time  of  demonstration  was  62  degrees  F.,  in  the 
stin,  and  49  degrees  in  the  shade.  The  temperature  of  the  water  in  the  holes 
was  35  degrees    Fahrenheit. 


Dynamite  Cuts  Cost  in  Two 

Onauia,  Minn.,  Aug.  9,  1911. 
In  regard  to  ditching  with  dynamite  will  say,  h's  grand  in  wet  ground.  The 
ditch  dng  on  my  place  would  cost  me  at  least  80c.  per  rod,  and  with  dynamite 
it  was  less  than  half;  and  then  such  quick  work.  One  minute  after  loading 
was  done  the  water  came  running  in  like  the  ditch  had  been  there  all  the 
time.    I  think  it  was  fine. 

Yours  very  truly, 

PETER  PETERSON. 


:dbvG003L 


Ten  Dajrs'  Work  in  One  Day 


averaged  4  feet  deep  and  6  feet  wide  at  the  top.  Owing  to  the 
fact  that  the  work  wu  done  in  dry  ground  it  was  necessary  to  use  a  battef?  in 
connection  with  same.  This  increased  the  cost  of  the  work.  Tn  the  tnaaner 
'  in  which  the  ditch  was  shot,  tl.  expense  averaged  $1,30  per  rod.  Had  the 
ground  been  wet  the  cost  would  have  been  90c.  per  rod.  To  have  done  the 
work  with  teams  and  scrapers  would  have  cost  us  $1.50  per  rod  and  required 
10  days  to  complete  the  work  that  was  done  in  one  day. 
Yours  truly, 

GEO.  F.  SNERLY. 
District  Drainage  Commissioner,  Fayette  County,  ItL 

Does  Four  Daya*  Work  in  Three  Hourt 

LoKDON  Gbovb,  Pa.,  November  6,  1911. 

I  ant  pleased  to  advise  that  I  have  used  Red  Cross  Dynamite  for  draining 
swamps  on  my  property,  reclaiming  about  one-eighth  of  an  acre,  which  faaa 
always  been  unproductive.     This  is  now  pasture  land. 

This  land  was  drained  by  ditching,  and  I  found  the  use  of  dynamite  for 
this  work  less  than  one-third  the  cost  of  digging^  by  hand  and  then  hauling 
away  the  dirt.  The  time  consumed  in  ditching  with  dynamite  required  about 
three  hours  for  one  man,  and  by  the  old  method  of  digging  it  would  have 
taken  one  man  at  least  four  days.  This  would  have  left  dirt  on  llie  ridge 
alon^  the  drain,  whereas  by  using  dynamite  it  was  distributed  evenly  along 
the  sides. 

T.  S.  GROFF. 

U«e«  Dynamite  in  Irrigation  Ditching 

Billings,  Montana,  Feb.  17,  19IZ 
Last  spring  (1911),  your  Mr.  J.  C.  Horgan  made  four  shots  on  my  place. 
The  idea  was  to  loosed  up  the  gravel  and  hardpan  so  that  die  water  would 
drain  from  the  low  ground  into  the  drain  ditch  which  traverses  my  property. 
Hitherto,  during  the  irrigating  season,  water  would  stand  on  low  areas  of 
my  ground,  and  it  would  be  necessary  for  me  to  run  lateral  drain  ditches 
from  the  main  ditch  to  the  low  spots.  Mr.  Horgan  put  holes  down  about  five 
feet  and  charged  them  with  one  and  one-half  pounds  of  Dupont  Red  Cross 
dynamite. 

This  summer  the  ground  thus  shot  absolutely  drained  into  the  main 
drain  and  water  would  not  stand  on  it,  so  1  can  recommend  this  system  to 
any  wishing  to  overcome  similar  conditions. 

Yours  truly,  BILLINGS  GREENHOUSE  CO.. 

By  J.  W.  Parlingloit. 

Endorsed  by  Experiment  Station 

We  have  done  some  remarkably  efficient  ditching  work  at  a  small  cost  (com- 
pared lo  teams  and  pick  and  shovel)  by  using  dynamite.  I  have  in  mind  a  piece  of 
ditch  50  feet  long,  6  feet  wide,  and  3  feet  deep,  which  was  dug  at  a  cost  of  12iki 
cents  per  cubic  yard.  An  argument  that  greatly  favors  using  dynamite  in  this 
particular  kind  of  work  is  that  no  water  holding  banks  are  thrown  up,  resulting; 
in  almost  perfect  surface  drainage.  Another  feature  greatly  in  favor  of  usinjg 
dynamite  in  ditching  is  the  rapidity  in  which  it  can  be  done.  When  the  ground  is 
wet  and  heavy,  and  farming  operations  are  at  an  enforced  standstill,  then  is  the 
time  to  do  the  best  work  in  ditching— -tMt A  dynamiif. 

PAUL  D.  PERKINS, 
Supt.  Angleton  Station, 
Texas  Agricultural  Experiment  Stations. 
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8000  Acres  Reclaimed  hy  Ditching' 

HeBNAKDO,  Miss.,  Jan.  15,  1912. 

Your  letter  received  this  A.  M.  in  regard  to  the  use  of  cxploaivea.  I 
have  had  a  Tcry  remarkable  success  in  this  line;  especially  in  blasting  stumps, 
ditches  and  hard  pan. 

There  was  a  large  drainage  district  in  this  county,  called  Hurricane  Swamp 
Land  District,  comprising  about  eight  thousand  (8,000)  acres  of  land  not 
susceptible  to  cultivation.  Bonds  were  issued  to  the  amount  of  $10,000  for  a 
ditch  8  feet  wide  and  from  2ji  to  10  feet  deep.  My  father  was  interested 
in  several  thousand  acres  of  land  in  this  district,  so  he  bought  the  bonds  and 
carried  out  the  contract  of  excavating  the  canal. 

I  was  put  in  charge  of  the  above  work  and  completed  the  canal,  using  over 
two  thousand  ($2,000)  dollars  worth  of  Red  Cross  Dynamite  bought  from  Levi 
Joy  &  Company,  of  Memphis,  Tenn.  I  started  this  work,  removing  the  stumps 
with  at  stump  puller,  but  found  I  had  struck  a  hard  proposition.  My  first 
order  lor  one  thousand  (1,000)  pounds  of  40%  dynamite  made  the  stumps 
come  so  easy  that  1  thought  blasting  the  dilch  was  possible,  so  I  began  and 
in  a  few  days  could  remove-more  dirt  for  $1.S0  invested  in  dynamite  than 
$300  of  shovel  work.  I  made  average  of  handling  dirt  at  llj^c.  per  cubic 
yard  where  it  would  have  cost  me  20c.  to  shovel  same.  Where  the  cut  was  more 
than  6  ft.  negroes  would  not  attempt  to  use  the  shovel  but  wanted  barrows. 
So  here  is  where  Mr.  Negro  lost  out,  as  the  dynamite  blew  it  out  most  suc- 
cessfully. 

Tlie  above  canal  was  in  made  land  from  4  to  10  feet  deep  and  required 
considerable  boring  to  get  under  some  of  the  largest  stumps,  but  after  the 
explosion  I  had  no  bother  with  pulling  the  remains  off  right  of  way.  In 
using  the  stump  puller  it  was  more  trouble  to  remove  the  stumps  after  being 
palled  as  the  dirt  remaining  on  some  of  the  stumps  would  weigh  tons  and 
bad  to  be  loosened  and  knocked  off  with  the  use  of  two  (2)  sticks  of  dyna- 
mite. When  using  dynamite  a  man  could  roll  It  off  with  little  trouble  right 
away,  and  without  the  dynamite  he  could  have  hardly  pulled  it  off  with  eight 
yoke  of  cattle: 

This  land  that  was  worthless  is  now  the  finest  land  in  the  county.  I  have  used 
the  40%  dynamite  in  all  of  my  work  and  we  attribute  the  fast  coming  and  washing 
dac  to  the  use  of  your  explosives.  I  hope  to  dynamite  about  15  acres  of  my  own 
farm  between  now  and  the  15th  of  March.  The  above  work  will  be  subsoiling  as 
we  have  a  very  heavy  clay  subsoil  in  this  district.  I  thoroughly  understand  setting 
trees  with  dynamite  and  all  its  branches.  Yours  very  truly, 

N.  C.  BANKS. 
Box  14,  Hernando,  Miss. 


StrKightens  Creek  With  Dynamite 

Yalmab,  Mich.,  Sent.  21.  1911. 

The  ditching  proposition  hit  me  the  most  and  would  never  believe  until  I 
saw  your  men  do  it  here,  as  the  creek  was  making  all  kinds  of  turns  and 
iwings  and  cutting  my  farm  up  in  an  awful  shape,  and  I  could  have  had  it 
done  long  before  this  if  I  had  only  known  how,  and  with  a  great  deal  less 
labor  and  at  half  cost  than  to  do  it  with  a  team  and  scraper.  Even  then  it 
would  have  been  very  hard  to  get  it  done  on  account  of  all  the  roots  and  big 
stones  there  are  in  places  which  were  easily  shot  out  with  dynamite. 

The  ditch  they  shot  here  to  my  measure  was  80  feet  long  and  7  feet 
wide  and  3^  at  bottom,  3>4  feet  to  4  deep  with  the  cost  of  $2.25,  which  would 
cost  me  close  to  |I25  per  rod  if  I  was  to  have  it  done  with  team  and  scraper 
or  with  a  shovel 

CHAS.  WILSON. 
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Ditching  Cranberry  Bogs 

This  class  of  ditching  differs  from  the  ordinary  because  what  is 
required  is  not  merely  a  means  o£  removing  surplus  water  from  land, 
but  also  a  means  of  flooding  the  same  land  several  times  a  year. 

The  sort  of  land  best  adapted  for  cranberry  culture  is  ideal  for 
ditching  with  dynamite  because  wet  and  heavy. 

The  method  used  is  by  propagated  blast  from  a  central  detonator, 
no  blasting  machine  or  electric  fuzes  being  required. 

The  letter  printed  below  is  from  one  of  the  country's  leading 
cranberry  growers  and  a  pioneer  in  the  use  of  dynamite  for  ditching, 
he  having  successfully  used  it  for  twenty  years.  At  the  1911  annual 
meeting  of  the  American  Cranberry  Growers  Association,  Mr.  Rider 
stated  he  had  never  experienced  any  casualties  in  using  dynamite  and 
considered  it  safer  to  handle  than  gasoline. 

Note  his  statement  regarding  effect  of  blasting  on  fungus.  This 
bears  out  similar  experiences  of  orchardists. 


Dynamite  Successfully  Used  for  Twenty  Yean  in 
Cranberry  GrowinK 


1  have  used  dynamite  in  the  development  of  my  cranberry  enterprises 
with  success  and  economy  for  the  past  twenty  years.  In  removing  obstruc- 
tions from  water  courses,  openine  ditches  and  preparing  Ihe  way  for  dams  and 
ftood-gates,  it  is  esp4>cially  useful.  I  keep  a  supply  on  hand  at  all  times,  and 
my  foremen  are  all  instructed  in  its  use.  The  saving  in  time  and  labor  thus 
effected  is  very  great. 

Dynamite  will  make  a  straight  ditch  and  under  conditions  with  which 
aothing  but  a  dredging  machine  could  cope.  In  excavating  tor  flood-gates 
the  roud  walls  are  temporarily  packed  so  solidly  that  water  hardly  seeps 
through.  A  crowbar  and  a  stick  of  dynamite  will  stop  a  leak  in  a  dam  that 
would  otherwise  require  hours,  and  possibly  days  of  labor.  All  cranberry  plants 
are  susceptible  to  fungus  diseases,  and  much  experimenting  has  been  done  by 
growers  and  government  experts  lo  control  this  enemy.  Without  being  able 
to  give  scientific  reasons  I  owe  it  to  dynamite  that  there  has  never  been  fungus 
growth  at  Hampton,  one  of  my  largest  plantations,  where  i  have  used  it  freely. 

If  the  advantages  to  be  obtained  through  the  use  of  dynamite  were  brought 
to  the  attention  of  all  large  cranberry  growers  I  believe  you  would  be  doing 
them  a  great  service. 

Very  truly  yours.  A.  J.  RIDER. 


Ditching  With  Dynamite  Costs  V*  Ordinary  Method 

St.  Louis,  Mo.,  February  8,  1912. 
We  take  pleasure  in  advising  you  that  in  the  month  of  November.  1911.  we 
dug  a  ditch  with  dynamite — about  500  yards  long,  10  feet  wide  and  4  feet  deep. 
'I'he  resuh  was  very  satisfactory  and  gratifying,  and  the  cost  was  not  much 
more  than   one-fourth  of  digging  the  ditch  by  ordinary  methods. 

If  you  have  any  prospective  patrons  in  this  section  of  the  country,  will  take 
great  pleasure  in  givmg  them  the  facts,  and  if  they  care  to,  showing  them  the 
result  of  the  ditching  done  by  us. 

Very  truly  yours, 
ISLAND  REALTY  AND  INVESTMENT  CO. 
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FIG.  ji.— PLACING  CHARGE  FOR  DRAINING  POND  AT  NEWARK,  DEL. 


FIG.  31— \  FEW  MINUTES  AFTER  THE  BLAST  OF  POND 
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Draining  Frog  Ponds  or  Wet  Spot* 

Swamps  and  ponds,  except  where  they  are  close  to  rivers,  lakes 
or  the  ocean,  are  caused  by  spring  or  surface  water  collecting  on  low 
ground  without  a  lower  outlet  and  which  is  underlaid  by  clay  or 
other  subsoil  that  the  water  cannot  sink  through.  When  it  is  not 
practicable  to  drain  these  swamps  by  ditching  they  can  often  be  per- 
manently dried  up  by  shattering  the  impervious  subsoil  in  the  lowest 
places  with  dynamite. 

Former  Pond  Yield*  $75  per  Acre  Crop 

UNITED  STATES  DEPARTMENT  OF  AGRICULTURE. 

BUREAU  OF  PLANT  INDUSTRY. 

Washington,  D.  C. 

Office  of  Fabmebs'  Co-opekative  Demonetbation  Work. 

MoBiiLLTON,  Abk.,  Jan.  18,  1912. 
E,  I.  Du  Pont  de  Nehouis  Powdeb  Co. 

WiLHiNCTON,  Del. 
Gtntltmen: 

As  per  your  request,  I  here  give  you  my  experience  with  dynamite  as  a 
water  sinker  in  my  field  in  Georgia, 

I  had  a  lime  sink  in  my  field  and  the  water 
would  collect  in  that  basin  and  would  cover  about 
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Ditchinv  With  Dynamite  Endon«d  by  Hish  Authority 

UPPER   PENINSULA   STATION 
Leo  M.  Geismar.  Supt 
Michigan  Expeeiuent  Station 

Chathah,  Mich.,  March  II,  1912. 

I  have  used  many  tons  of  dynamite  wilbin  the  pait  twenty  years,  both  in 
removing  stumps  and  for  breaking  up  large  boulders,  and  having  never  seen 
dynamite  used  for  digging  ditches,  I  became  interested  in  a  demonstration 
which  your  Company  made  in  this  neighborhood  last  summer.  The  test  was 
made  on  a  side  hill  underlaid  with  a  ledge  of  magnesian  limestone  a.bout 
five  feet  below  the  surface.  Springs  about  half-way  up  the  side  bill  kept 
the  lower  half  of  the  hill  and  about  six  acres  of  the  level  ground  below  in 
an  extremely  wet  condition.  The  soil  is  a  sandy  loam  which  contains  a  few 
small  boulders  and  many  large,  flat  stones  thrown  into  various  positions  and 
weighing  from  20  to  sometimes  over  150  pounds  each.  Hand  digging  in  such 
ground  is  necessarily  slow,  for  ditches  have  to  be  dug  wide  at  the  bottom  to 
keep  from  caving  in,  and  many  large  stones  must  be  either  broken  up  or 
removed  with  crowbars.  There  are  several  of  these  side  hills  iii  this  neighbor- 
hood, and  two  men  rarely  average  more  than  a  rod  and  a  half  a  day  in  digging 
ditches  on  such  ground. 

To  cut  the  water  ofF,  a  ditch  four  rods  long  was  blasted  out  with  dyna- 
mite, the  amount  used  being  evidently  more  than  would  have  been  necessary, 
for  it  not  only  opened  a  ditch  of  ample  width,  but  shattered  nearly  a  foot 
of   the   solid   Tedge  of   rock   in  the   bottom.     The  cost   was  as   follows: 

Dynamite  and  caps  with   fuse $3.00 

I  man.  1  hour  with  dynamite 25 

1  man,  2'hours  cleaning  out  bottom  of  ditch 35 

Total $3.60  or  90c.  a  rod 

With  two  men  di^ng  one  and  a  half  rods  a  day  and  getting  each  $1.75 
a  day,  the  cost  per  rod  would  have  been  ^.33  or  over  two  and  a  half  times  more 
than  the  cost  of  digging  with  dynamite.  This  demonstration  convinces  me  that 
on  ordinary  ground,  especially  heavy  clay,  the  cost  of  digging  with  dynamite 
must  be  less  than  one-half  the  cost  of  hand  digging.  Furthermore,  the  work 
of  digging  with  dynamite  is  done  so  rapidly  that  the  advantage  thereof  can- 
not well  be  overlooked. 

Very  respectfully  yours,       LEO  M,  GElbMAR,  Supt. 

UnderdrainaEe  Increase*  Land  Value  $100.00  per  Acre 

Favetteville,  N.  Y..  Nov.  4.  1911. 

You  may  be  interested  in  learning  that  I  had  about  six  acres  of  worthless 
land,  which  was  mostly  bog  and  trash,  that  has  been  successfully  drained  with 
Red  Cross  Dynamite. 

This  land  was  always  covered  with  water,  due  undoubtedly  to  a  stratum  of 
shale  limestone  underneath,  but  by  drilling  down  through  this  limestone  from 
8  to  12  feet  deep  at  the  lowest  spots  in  the  swamp,  1  not  only  succeeded  in 
draining  the  entire  six  acres,  but  since  then  it  has  been  planted  to  corn  and 
potatoes  and  now  to  alfalfa,  which  is  yielding  as  high  as  five  tons  per  acre. 

The  cost  of  this  draining  work  was  about  $100.00  including  cleaning  up  the 
brush,  etc.,  which  1  consider  most  economical.  In  fact,  I  could  not  have 
drained  this  bog  economically  excepting  by  the  use  of  dynamite. 

I  might  also  add  that  the  value  of  this  land  has  been  increased  from 
practically  nothing  to  $100.00  per  acre. 

Youra  very  truly, 

F.   E.  DAWLEY. 
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A  Revolution  in  Orcharding 

More  than  twenty  years  ago  orchardists  in  California  and  in  other 
states  where  hardpan  is  encountered,  blasted  tree-holes  with  dyna- 
mite to  save  the  labor  of  di^ng  them. 

This  practice  led  to  the  discovery  that  fruit  trees  set  in  dynamited 
holes  developed  much  more  rapidly  than  those  set  in  spaded  holes. 
They  lived  through  drouths  when  others  died.  They  came  into  bear- 
ing one  to  two  years  earlier  than  spade-set  trees.  They  produced 
more  and  better  fruit.  Today  the  leading  orchardists  and  nurserymen 
all  use  dynamite  both  for  planting  new  trees  and  cultivating  old  ones, 
in  all  except  loose,  sandy  soils. 

Dynamite  has  almost  entirely  eliminated  the  gambling  chances  of 
orcharding.  Even  the  frost-resisting  qualities  of  dynamite-set  trees  are 
greater  than  those  of  spade-set  trees. 

In  1911  millions  of  fruit  and  nut  trees  were  planted  with  dynamite. 

In  1912  the  number  will  probably  be  doubled  or  trebled. 

In  addition,  the  many  millions  of  fruit  and  nut  trees  spade-set  one 
to  twenty  years  ago,  may  be  forwarded  in  development  or  regenerated 
by  dynamite. 

Thus  we  are  passing  through  an  epoch  of  revolution  in  orchard- 
ing  that  means  much  to  both  grower  and  public' 

I^oved  Results  From  the  Use  of  Dynamite : 

1.  More  Economical  Than  Any  Other  Method  Because — 

(a)  The  actual  cost  of  planting  is  little  if  any  greater  than 

with  spade. 

(b)  Dynamiting  almost  entirely  prevents  the  big  first  year 

loss  common  to  spade-set  trees. 

2.  More  Productive  Than  Any  Other  Method  Because — 

(a)  Dynamite-set   trees  bear  marketable  fruit  one  to  two 

years  sooner  than  spade-set  trees. 

(b)  The  quantity  of  fruit  is  greater  than  on  spade-set  trees. 

(c)  The  quality  and  color  of  fruit  is  better. 

The  Principles  of  Plant  Growth 

It  has  been  conclusively  proven  that  dynamite  is  an  exceedingly 
valuable  aid  in  the  successful  growing  of  trees.  Those  who  have  tried 
it  arc  thoroughly  convinced  that  no  method  of  excavating  the  hole 
in  which  to  plant  a  young  tree  is  so  economical,  quick,  or  productive 
of  desirable  after-results  as  blasting  with  dynamite.  We  use  the  word 
"economical"  in  the  sense  described  in  our  article  regarding  costs  on 
page  53.  ^ 
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Sometime  ago  it  was  the  prevailing  idea  that  dynamite  was  un- 
necessary for  tree  planting  unless  the  soil  chanced  to  be  underlaid 
with  faardpan,  in  which  case  the  explosive  was  regarded  as  valuable 
for  breaking  up  the  hard  soil.  It  has  been  found  by  experiment  how- 
ever, that  trees  thrive  better  when  planted  in  blasted  holes  than  in 
hand-dug  holes  if  there  is  underlying  hardpan,  or  clay,  clay  loam  or 
silty  loams  that  are  liable  to  become  hard  or  impervious. 

The  explanation  of  this  is  simple.  It  is  because  the  explosion  of 
the  dynamite  loosens  up  the  soil  for  yards  around  the  spot,  and  thus 
makes  root  growth  easy;  whereas,  digging  the  hole  with  tools  tends 
to  pack  the  earth  around  the  sides  and  at  the  bottom  of  the  hole  and 
retard  root  growth. 

Scientific  agriculturists  have  discovered  that  water  is  the  most  im- 
portant element  in  all  kinds  of  plant  growth.  It  forms  a  major 
portion  of  the  green  weight  of  the  roots,  trunk,  branches,  twigs,  leaves 
and  fruit  of  the  plant.  The  proportion  of  moisture  will,  of  course, 
vary  in  the  different  parts.  The  roots  will  be  found  to  contain  more 
moisture  than  the  trunk,  and  the  branches,  twigs  and  fruit  a  larger 
percentage  than  the  hard  wood  parts. 

Water  or  soil  moisture  is  the  carrier  of  the  tree's  plant  food.  It 
also  influences  the  temperature  of  the  plant.  In  dry  hot  weather  the 
evaporation  of  large  amounts  of  water  from  the  leaves  of  a  tree  has  a 
sli^tly  refrigerating  action.  It  requires  more  heat  units  to  raise  a 
given  weight  of  water  one  degree  in  temperature  than  it  requires  to 
cause  a  similar  increase  in  the  same  weight  of  wood  or  stone.  This  is 
effective  in  saving  trees  from  immediate  harm  due  to  quick  changes 
of  temperature.  Moisture  also  has  the  effect  of  maintaining  the  stiff- 
ness of  the  more  succulent  parts  of  the  plant.  A  good  illustration 
of  this  is  the  noticeable  withering  of  corn  and  other  plant  leaves  when 
the  supply  of  moisture  is  insufficient.  Lack  of  moisture  is  just  as 
effective  in  retarding  the  development  of  leaves  of  trees,  but  it  is  not 
so  noticeable.  .  Soil  which  is  of  the  natural  consistency  to  allow  water 
to  circulate  freely  through  it  and  still  retain  or  conserve  it  so  that  it  is 
available  at  all  times  for  growing  plants,  may  be  considered  as  ideal 
for  agricultural  purposes.  Few  soils  possess  this  natural  consistency. 
Other  soils,  which  may  be  classified  as  good,  average,  or  fair,  must 
have  artificial  preparation  in  order  to  make  them  produce  the  resuti4 
that  may  be  expected  from  the  rarely-found  perfect  natural  soil. 

Few  persons  understand  the  principle  of  plant  growth.  It  is  not 
necessary,  as  many  suppose,  that  the  root  of  a  plant  shall  come  in  actual 
contact  with<all  of  the  plant  food  elements  of  the  soil  needed  for  the 
sustenance  of  the  plant  or  tree.  Plant  roots  have  the  power  to  draw 
from  the  surrounding  soil  the  necessary  elements  of  plant  food,  pro- 
vided the  soil  is  of  such  a  character  as  to  permit  the  passage  of  these 
elements  through  it.  Water  or  moisture  is  the  carrier  of  these  plant- 
food  elements  through  the  soil  and  into  the  plant  roots.  This  will 
indicate  the  importance  of  a  porous  soil  which  wil]  permit  the  free 
passage  of  water  through  it  in  order  that  plants  growing  upon  th? 
surface  may  be  properly  nurtured  for  rapid  and  healthy  growth, 
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This,  together  with  the  fact  that  the  action  of  an  explosive  on 
soil  causes  it  to  become  thoroughly  mellowed  and  aerated,  causes  trees 
planted  in  blasted  holes  to  show  much  stronger  and  healthier  growth 
than  trees  planted  under  old  conditions. 

In  order  to  give  those  who  may  not  understand  the  subject  an 
idea  of  the  scientific  principles  of  plant  growth,  we  will  quote  W.  J. 
Spillman,  Agriculturist  in  charge  of  Farm  Management  Investigations, 
Bureau  of  Plant  Industries,  U.  S.  Department  of  Agriculture.  He  says 
in  a  recent  bulletin : 

"Plant  food  is  dissolved  in  water.  While  a  plant  is  growing,  a 
constant  stream  of  water  flows  up  through  it  and  evaporates  at  its 
leaves.  For  every  pound  of  increase  in  dry  matter  made  by  the  plant, 
from  300  to  500  ix>unds  of  water  flow  up  through  it. 

"Plants  in  their  growth  make  use  of  thirteen  elements,  nine  of 
which  they  secure  directly  from  the  soil.  These  are  called  the  mineral 
plant  foods.  They  are  phosphorus,  pptassium,  calcium,  magnesium, 
sodium,  iron,  silica,  chlorm  and  sulphur.  Soil  consists  mainly  of  small 
particles  of  rock.  Nearly  all  kinds  contain  more  or  less  of  these  min- 
eral plant  foods.  Every  year  the  soil  water  dissolves  off  a  thin  sur- 
face layer  from  each  particle  and  plants  appropriate  this  water,  thus 
securing  their  mineral  plant  food.  Hydrogen,  another  important  ele- 
ment of  plant  food,  is  also  secured  from  water. 

"In  order  to  produce  a  ton  of  hay  on  an  acre  of  land,  it  is  neces- 
sary that  the  growing  grass  pump  up  from  that  ground  approximately 
500  tons  of  water.  In  order  to  supply  this  enormous  quantity  of  water, 
the  soil  must  not  only  be  in  a  condition  to  absorb  and  hold  water  well, 
but  must  be  porous  enough  to  permit  water  to  flow  freely  through  it. 

"In  addition  to  acting  as  a  water  carrier  for  plant  life,  soil  must 
permit  a  proper  circulation  of  air  through  it.  Nearly  half  of  the 
volume  of  ordinary  soils  is  occupied  by  air  spaces.  Soil  which  becomes 
so  compact  as  to  stop  the  air  passages,  is  too  wet  for  most  crops  and 
needs  drainage,  for  plant  roots  must  be  supplied  with  air  and  the  soil 
must  be  porous  enough  to  permit  of  its  free  circulation.  One  of  the 
most  important  objects  of  plowing  is  to  loosen  up  the  soil  and  mix 
fresh  air  with  it." 

Orchardists  and  nurserymen  who  have  had  long  experience  in  plant- 
ing trees  in  holes  prepared  by  dynamite  blasts,  have  learned  that  com- 
pact subsoil  is  broken  up  by  the  blasts,  which  enable  the  land,  thus 
made  porous,  to  absorb  plenty  of  water  in  rainy  weather  and  store  it 
up  for  the  use  of  growing  plants  in  dry  weather.  As  Mr.  Spillman 
says,  this  water  in  ascending  to  the  plant  roots  carries  with  it  the 
many  necessary  soluble  fertilizing  elements. 

Few  persons  realize  the  depth  of  tree  root  expansion.  In  one  of 
the  "Farmers'  Bulletins"  issued  by  the  United  States  Department  of 
Agriculture,  a  cross  section  of  orchard  land  is  shown  which  we  repro- 
duce on  the  opposite  page.  Note  the  scale  on  the  sides,  indicating 
that  this  tree  has  sent  its  roots  downward  21  feet  into  the  soil.  This  is 
natural  growth.  Under  normal  conditions  a  healthy  tree  will  seek  its 
food  in  this  way;  but  suppose  a  layer  of  hardpan  or  compact  subsoil 
is  encountered  at  a  depth  of  two  to  six  feet?  The  roots  must  then 
spread  out  near  the  surface  for  twenty  feet  or  more.    The  result  of 
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this  unnatural  sidewise  growth  is  that  each  tree  in  the  orchard  is  com- 
pelled to  go  over  into  the  feeding  supply  of  its  neighbor  and  conse- 
quently does  not  receive  the  necessary  amount  of  plant  food  to  prop- 
erly nurture  it  and  allow  of  its  healthy  growth.  Its  yield  of  fruit 
is  also  lessened  by  this  forced  encroaching  of  one  tree  on  the  feeding 
ground  of  its  neighbor.  Then,  too,  a  brief  dry  spell  exhausts  all  the 
moisture  from  the  thin  feeding  ground  of  the  tree,  stopping  its  growth 
or  killing  it.  From  this  it  is  not  to  be  assumed  that  natural  lateral 
growth  is  undesirable,  but  simply  means  that  hardpan  prevents  prac- 
tically all  downward  growth.  A  tree  growing  under  these  conditions 
is  also  quite  likely  to  be  blown  over  by  wind. 

Dynamite  blasting  proves  a  simple  and  effective  remedy  for  this 
condition.  The  blast  breaks  up  the  hard  soil  and  permits  the  roots  to 
take  their  natural  downward  course  into  the  lower  strata  in  which 
plenty  of  plant  food  elements  are  available.  Under  these  conditions, 
one  tree  is  not  interfered  with  by  another ;  each  one  receives  the  bene- 
fit of  all  of  the  soil  allotted  to  it  when  at  the  time  of  planting  the  sur- 
face was  measured  and  laid  out. 

It  must  not  be  assumed  that  dynamite  blasting  is  beneficial  only 
when  the  topsoil  is  underlaid  with  hardpan.  It  is  of  the  utmost  impor- 
tance to  assist  a  tree,  especially  a  young  one,  to  send  its  roots  out  into 
its  feeding  bed  as  easily  and  rapidly  as  possible.  The  more  porous 
and  mellow  the  soil,  provided  it  is  one  of  the  type  of  soils  liable  to  be 
found  in  compact  condition,  the  more  rapid  will  be  the  growth.  Even 
in  the  deep  loamy  soils  of  Oregon,  among  the  most  perfect  for  fruit 
tree  culture  found  in  the  United  States,  blasting  has  proven  extremely 
beneficial  in  forwarding  the  growth  of  young  fruit  trees,  as  is  shown  in 
the  letter  of  Orchardist  Rawley,  which  appears  on  page  63  of  this 
booklet. 

The  main  object  to  be  sought  in  tree  planting  is  to  so  prepare  the 
ground  that  the  growing  tree  can  absorb  the  largest  possible  percentage 
of  moisture  from  the  soil  which  it  occupies.  Loosening  and  aerating 
the  soil  permits  it  to  absorb  more  of  the  rainfall  and  store  it  against 
the  future  needs  of  the  tree.  A  Cornell  University  authority  advises 
that  a  tree  planted  in  soil  properly  prepared,  can  absorb  60  per  cent, 
of  the  moisture  contained  in  it. 

Professor  Fabian  Garcia,  of  the  New  Mexico  Agricultural  Experi- 
ment Station,  who  has  conducted  a  considerable  amount  of  experi- 
mental work,  much  of  which  was  in  an  intensely  practical  way,  makes 
the  following  statement: 

"The  hope  and  desire  of  every  orchardist  is  to  have  the  roots  of 
his  fruit  trees  grow  down  as  deeply  as  possible.  There  is  no  doubt  that 
the  deeper  the  roots  grow  the  better  it  is  for  the  trees,  and  the  longer 
lived  they  are." 

Dynamite  Method  is  Most  Economical 

Most  fruit  growers  who  have  tried  dynamite  for  tree  planting  are 
ready  to  admit  that  the  method  is  productive  of  good  results,  and  that 
the  work  can  be  done  more  quickly  than  by  old-fashioned  methods. 

Many  hesitate  to  adopt  it,  however,  because  they  reason  that  it  is 
more  costly.  There  are  some  features  of  this  question  of  cost  that 
deserve  serious  consideration.  Many  people  deceive  themselves  when 
they  attempt  to  figure  costs.  SO 
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Dynamite  Prevents  the  Big  First  Year  Loss 

According  to  those  who  have  used  dynamite  for  tree  planting,  the 
loss  from  death  of  trees  planted  in  that  way  is  considerably  lower  than 
when  trees  are  planted  in  spade-dug  holes, 

Mr,  J,  H,  Baird,  Superintendent  of  the  famous  Hale  Georgia 
Orchard,  of  Fort  Valley,  Ga.,  one  of  the  most  experienced  and  highly 
trained  orchardists  in  the  United  States,  says  that  Mr,  Hale's  loss  of 
trees  planted  with  dynamite  does  not  exceed  2  per  cent.,  whereas 
the  trees  planted  on  their  Georgia  properties  in  the  old-fashioned  way 
have  suffered  losses  of  around  50  per  cent. 

Dynamite  Saves  New  Settings,  Although  Ground  Had 
Never  Been  Plowed 

pAiiKEBSBUK,  W.  Va„  July  8, 1911. 

Gentlemen. — Our  first  experience  with  dynamite  in  orchard  work  was  during 
(he  spring  of  1911.  The  reason  in  this  locality  has  been  extremely  unfavorable  for 
starting  a  young  orchard.  The  soil  has  been  unusually  dry  ever  since  the  trees 
were  punted. 

As  we  considered  the  use  of  dynamite  in  the  orchard  work  in  the  nature  of  an 
experiment,  we  left  a  number  of  checks  for  comparison.  We  used  dynamite  for 
digging  holes  for  planting  of  apples,  pears,  quinces,  cherries  and  plums.  In  all 
these,  the  trees  were  planted  in  sod,  and  the  ground^  was  not  broken  except  with 
dynamite.  In  other  portions  of  our  orchard  the  same  kinds  of  trees  were  planted 
in  ground  that  was  carefully  plowed  and  has  been  since  cultivated  several  times. 
There  is  no  decided  difference  in  the  trees  planted  by  the  two  methods.  Where 
the  trees  were  planted  in  sod,  however,  without  the  use  of  dynamite,  from  sixty 
to  tevenly-Uve  per  cent,  are  dead.  Whereas,  where  the  dynamite  was  used,  the 
loss  win  not  exceed  two  or  three  per  cent.^  and  in  the  cases  where  the  loss 
occurs,  the  cause  is  foreign  to  natural  conditions. 

In  addition  to  the  large  fruits  above  mentioned,  wc  have  just  recently  culti- 
vated a  vineyard  by  putting  in  small  shots  one-third  of  a  stick  each,  every  eight 
feet  in  the  row.  We  were  led  to  do  this  after  seeing  what  we  believe  to  be  decided 
benefits  in  its  use  for  planting  and  cultivating  apples  and  other  fruits. 

In  addition  to  this,  we  used  dynamite  for  cultivating,  in  a  limited  way,  an  old 
orchard.  The  trees  in  this  orchard  are  from  twenty  to  thirty  years  of  age.  Up  to 
the  present  season  the  orchard  has  been  badly  neglected.  We  used  one-third  of  a 
stick  directly  under  the  trunk  of  the  tree,  about  three  and  one-half  feet  deep.  The 
explosion  did  not  disra[)t  the  surface  but  evidently  broke  up  the  subsoil  and 
destroyed  the  old  formation  which  bound  the  roots  of  the  trees.  This  was  used 
early  in  the  season  before  the  trees  were  in  bloom.  These  trees  at  this  time  show  a 
decided  advantage  over  trees  in  the  same  orchard  under  like  conditions,  which 
were  not  so  treated.  The  growth  has  been  at  least  twenty-Uve  per  cent,  greater, 
Ihey  are  loaded  more  heavily  mitk  fruit  than  the  other  trees,  the  fruit  is  larger 
in  tiie,  and  the  leaves  and  general  appearance  of  the  trees  indicate  a  more  vigorous 
thrifty  condition.  We  consider  the  use  of  dynamite  in  the  cultivation  of  an  orchard, 
as  above  described,  one  of  the  most  beneficial  purposes  to  which  its  use  is  adapted. 

Our  experience,  up  to  this  time,  indicates  a  more  extensive  use  of  dynamite  in 
the  future.  Its  use  is  both  expeditious  and  economical.  Its  benefits  are  peculiarly 
apparent  in  a  dry  season  like  this.  By  its  use  the  roots  of  the  trees  are  permitted 
a  greater  penetration  than  would  be  possible  by  any  other  method,  thus  to  a  certain 
extent  making  the  tree  independent  of  surface  conditions. 

H^e  used,  approximately,  a  ton  of  dynamite  this  season,  without  the  slightest 
accident.  The  men  become  familiar  with  its  use  and  do  not  consider  the  labor 
hazardous. 

ROSEMAR  ORCHARD  COMPANY. 
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Dynamiting  Highly  Endorsed  by  Chief  Moore 
of  U.  S.  Weather  Bureau 
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From  this  it  is  apparent  that  in  considering  the  question  of  econ- 
<Kny  we  must  go  beyond  first  costs.  Assuming  that  young  apple  trees, 
for  instance,  cost  20  cents  apiece,  and  that  l,CtiO  are  planted,  if  2  per 
cent-  of  them  die,  the  loss  will  be  20  trees,  worth  $4.00.  If  50  per 
cent,  die,  the  loss  will  be  500  trees,  representing  a  money  loss  of 
S100.00,  which  the  dead  trees  cost.  To  plant  1,000  trees  with  dyna- 
mite would  cost  for  materials  from  $60.{X)  to  $65.00,  Leaving  labor 
out  of  the  calculation  altogether,  the  orchardist  saves  $96.00  worth  of 
trees  by  planting  with  dynamite.  Charging  the  $65.00  blastii^  cost 
gainst  that,  still  leaves  him  $31.00  in  pocket  in  spite  of  the  outlay  for 
dynamite,  caps  and  fuse. 

Dynamite  Saves  Time  and  Labor 

But  that  is  not  tiie  only  saving,  it  seems  to  be  very  generally  ad- 
mitted by  those  who  have  used  dynamite  for  tree  planting  that  the  work 
can  be  done  much  faster  by  that  method  than  when  the  holes  are  pre- 
pared with  spades.  The  saving  in  labor  then  becomes  a  large  item.  If 
trees  are  planted  according  to  the  most  approved  horticultural  methods 
— that  is,  m  very  large  holes  dug  out  to  thoroughly  pulverize  the  soil  for 
from  two  or  three  feet  in  every  direction  from  the  trunk  of  the  tree, 
and  to  a  depth  of  at  least  two  feet — a  laborer  can  plant  a  tree  with 
dynamite  in  one-tenth  the  time  it  takes  to  plant  it  with  a  spade. 

One  Blaster  Replaces  Twenty-five  Tree  Planters 

The  following  is  quoted  from  a  trade  report  of  a  Du  Pont  Sales- 
man: 

-  When  I  cillcd  on  Ibia  party  (Dr.  J.  T.  Keller,  of  Quickiburg.  Va.)  he  hiil  iboul  s(  men 
ovt  diSKins  bolei  and  bad  neyer  Ihought  at  using  dynamiTe.  although  he  had  heard  of  iu  Afler 
(alkins  Bo  pim  a  frw  ojiiiuCca  1  aikcd  him  i£  ht  wouM  take  the  lime  to  ao  over  iu  the  field  and 
let  me  ahuw  him  huw  it  waa  dooe.  1  bad  the  neceiiirr  exploaivei  with  me.  He  gare  me  the 
time  sud  I  ■IK  bim  to  tliinkiDg.  He  aiked  me  to  *iav  all  night  and  giTe  blm  a  chance  to  think 
-       So  I  aUred  and  uHced  over  the  whole  thing  with  him  that  night,  and  befar. 


ii.      By  J.ii  we  were  at  the  farm  and  {ounil  aj  men  worliing.    Ue  called  tt 

*  aay,  '  that 


^■°„      ..._"_.."_.  .,._  5___  j^j  found  al  men  working.    He  called  them  all  to  quit  work 

I  could  not  look  the  merlin  the  face,  for  1  felt  it 


King   to  'cut  ua  out  of  our  job.'     Sequel:  In  one  hour  the/  had  all  been  p^d  off  for  a  half 
f'm  time  and  aciil  away." 

Dynamited  Trees  Bear  Earlier 

There  is  also  another  feature  that  must  be  considered  in  connection 
with  the  question  of  economy — that  is,  the  claim  of  experienced  or- 
chardists  that  trees  come  into  bearing  from  one  to  two  years  earlier 
when  planted  in  dynamited  holes. 

Gained  Two  Years  by  Planting  with  Dynamite 

/cftri  ag&     Ther  arc  the  fineat  b-eei  1  have  ever  leen  grow  for  their  age.     In  the 
peach  tfe«  1  gained  two  year,  in  ,\,l-.  in  other  word^  1  got  ■■  much  fruit  from  a 
BlaotBd  with  dynamite  at  four  year*  old  aa  we  naually  get  al  aiz  yeari  old. 
iDOt  only  plant  them  with  il,  but  where  a  tree  ii  (lifing  and  Kcmi  to  be  on  the  declina 
at  it  oB  to  KTOwing  again  by  tiring  charge*  fiom  three  to  ten  feet  apart. 
Hothins  ii  l  "H  to  flewe  (h*  earth  ao  much  aa  planting  watermelona  after  CIplallon  of  dyna- 
froin  larae  to  tota  fact  tmder  groiuuL     I  plant  them  twenty  feet  apatt  each  way.    Fertiliia 
■Ow  afu]  the  Ttaua  btai  rUrt  on  notil  liott,  the  entire  lummer. 
ijj  ana  u»  "•»  ^W.  W.  STEVENS.  Otchardtat,  Uayfidd.  Ga. 
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It  is  not  contended  that  this  more  rapid  growth  is  due  to  the  fact 
tliat  dynamite  is  a  fertilizer,  but  because  the  blasting  makes  the  soil 
XiwTOUghly  porous  and  mellow,  and  gives  the  tree  roots  an  opportu- 
nity to  expand  easily;  also  because  the  increased  moisture-storage 
capacity  of  the  shattered  soil  forwards  the  development  of  the  tree. 
Xherefore,  the  value  of  one  or  two  years'  crops  must  be  added  to  the 
cost  of  the  original  tree  planting  in  spade-dug  holes,  or  deducted  from 
the  cost  of  preparing  the  holes  with  dynamite.  This  would  more  than 
counterbalance  the  one  to  three  cents  per  tree  planting  cost,  which  close 
calculating  orchardists  regard  as  the  difference  between  planting  in  the 
old-fashioned  way  and  planting  with  dynamite. 

Horticultural  experts  state  that  the  average  tree  cannot  thrive  when 
it  is  planted  in  a  little  spade-dug  hole  about  the  size  of  a  large  flower  pot. 
Xhe  proper  way  to  plant  a  tree  with  a  spade  is  described  in  a  paper 
on  tree  culture  read  by  a  horticulturist  at  the  meeting  of  the  Kansas 
Stat«  Horticultural  Society,  held  in  Topeka,  Kansas,  in  December, 
1909.    The  following  are  extracts  from  the  paper: 

"The  soil  should  be  stirred  as  deep  as  it  well  can  be,  the  deeper 
the  better.  In  digging  your  tree  holes,  forget  that  you  are  going  to 
plant  a  tree,  and  imagine  you  are  going  to  bury  the  largest  horse  on 
the  place,  and  dig  accordingly.  Remember  it  is  the  last  chance  you 
will  have  to  loosen  up  that  soil,  so  do  a  good  job.  Plant  your  trees 
deep,  getting  the  roots  down  where  it  never  gets  dry." 

One  of  the  largest  and  most  successful  nurseries  in  the  country 
is  that  of  the  William  H.  Moon  Company,  of  Morrisville,  Pa.  In 
their  book,  entitled,  "How  to  Plant  a  Tree,"  they  say ;  "Holes  must 
be  made  so  large  that  the  roots  rpay  spread  out  naturally  without 
cramping."  That  means  for  one  and  two-year-old  nursery  stock  a 
hole  at  least  18  to  24  inches  across  and  nearly  as  deep.  When  an  in- 
experienced fruit  grower  claims  to  be  able  to  plant  a  tree  for  three 
or  four  cents  per  hole,  of  course  he  tells  the  truth.  He  can;  but  he 
can't  plant  it  right  for  that  cost.  He  can  also  build  a  house  for  $9.00, 
but  do  you  want  that  kind  of  a  house? 

To  dig  a  hole  as  large  as  these  experts  advise,  with  ordinary  tools, 
would  require  much  time  and  tabor.  Half  a  cartridge  of  dynamite  will 
loosen  up  the  ground,  and  make  it  porous  in  an  instant. 

Elxpert  Advice  From  a  Professor  of  Horticulture 
Deep  Rooted  Treei  Resist  Drouth  and  Frost 

"  1  bclicTC  H  lA  of  fundmraental  importance  to  plant  tre«B  in  soil  loose  and  open  enouBli, 

le  deep,  mellow  loam,  however,  will  enduce  moce  cold  and  will 
ucnlly  Ihan  do  thtM  Hme  TariMlei  over  a  hard  clar  auhioil. 

winter,  and  do  not  have  their  fruit  buda  killed  at  the  lame  temperature  aa  do  Ireei  on  hard 
clar  nbKiU.  We  have  taken  twigi  In  full  bloom,  lurrounded  them  with  ■  freeiing  chamber  m 
-     '    '       'It  juii  what  temperature  the  bloom  would  be  killed.    Thoie  growing  in  the  deep 


__.  tbcini,  killed  wh 

down  well,  would  not  endure  i 
and  often  bive  tbeir  flowen  k 


Prof  coo  r  of  Hor 
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Dynamited  New  Trees  Successfully  Surrired  Drouth 

Nxw  Albany,  Inb.,  June  29,  1911. 

Gentlemen:— I  used  dynamite  in  planting  mv  orchard  of  more  than  four 
thousand  trees.  I  used  one-third  of  a  stick  of  40%  dynamite  for  each  tree.  I 
drilled  a  hole  for  each  tree  about  two  feet  deep,  tamped  the  dynamite  tightly,  and 
exploded  each  charge  with  fuse  and  blasting  cap.  The  explosion  loosened  the  soil 
within  a  radius  of  about  four  feet  to  a  depth  of  about  thirty-six  inches. 

With  ijiy  long  experience  of  planting  trees,  I  find  the  use  of  dynamite 
the  most  successful  method.     The  loosened  soil  acts  as  a  reservoir  to  hold 


weeks'  drouth,  this  low  percentage  being  due  to  the  loosened  soil  holding  mois- 
ture. Under  no  circumstances  would  I  think  of  planting  an  orchard  without 
the  use  of  dynamite.  I  recommend  it  as  the  cheapest,  quickest,  most  success- 
ful and   most  satisfactory  method.  . 

NEWTON  A.  GREENE.  Mayor,  City  of  New  Albany.  Ind. 


Famous  Orchardist  Uses  Dynamite  in  Plantinsr  and 
Renovating  Peach  Orchards 

E.  I.  Dtj  Pont  De  NEwoims  Powder  Co.,  Wilmington,  Del.      Feb.  22.  1911. 

Genilemfn:—l  am  just  back  from  a  two  weeks'  stay  in  our  Georgia 
Orchards. 

While  I  was  there  we  continued  further  blasting  for  the  replanting  o( 
about  3,000  trees  where  they  had  failed  in  one  of  our  older  orchards.  I  also 
looked  over  carefully  the  two  little  blocks  of  trees  we  planted  with  dyna- 
mite last  season  and  the  results  are  even  better  than  I  had  been  led  to  believe 
when  I  left  there  the  middle  of  July.  In  the  meantime  !  am  becoming  further 
interested  in  the  matter  and  in  the  recommendations  far  renovatint;  some  of 
the  old  apple  orchards  in  New  England  and  want  my  clients  to  try  dyna- 
miting a  portion  of  the  land  around  these  trees,  especially  when  they  are  in  par- 
ticularly strong  heavy  soil.  Yours,  J.  H.  HALE. 

NOTE. — Mr.  Hale  is  the  owner  of  several  of  the  largest  commercial  orchard! 

in  the  United  Stales. 

Mr.  Hale  wrote  us  as  follows,  December  18.  1911: 

Our  experiments  with  the  use  of  dynamite  in  planting  peach  trees  in  out 
Geor^a  orchard  in  1909,  and  continued  on  a  larger  scale  the  next  two  year), 
are  giving  us  such  promising  results  that  I  am  inclined  to  go  a  little  further 
into  the  matter  in  planting  eight  or  ten  thousand  trees  down  there  this  wintef, 
and  possibly  in  planting  quite  a  large  lot  of  peach  and  apple  here  in  Con- 
necticut the  coming  spring,  and  so  am  writing  now  to  know  what  special  priceJ 
you  can  make  us  on  the  dynamite,  caps,  fuse,  etc..  delivered  at  Fort  Valley, 
Georgia,  as  early  in  the  month  of  January  as  possible.  J.  H.  HALE. 


Explanatory  Note 

Several  orehardisU  tvho  have  read  our  booklet  have  asked  why  it  is  thai 
we  recommend  our  Red  Cross  20%  Dynamite  for  tree  planting  and  orchard 
rejuvenation,  Vihen  many  of  the  orchardists  who  have  given  us  testimonials, 
which  are  t-tiblished  in  the  booklet,  speak  of  haiing  used  40%  grade. 

It  is  because  the  20%  grade  has  not  been  generally  carried  in  stock  by  deal- 
ers throughout  the  country  up  to  a  very  jtw  months  ago.  The  40%  grade  has 
been  more  conveniently  obtainable  and  hence  more  generally  used.  Of  course, 
the  40%  strength  gives  very  satisfactory  results  in  tree  planting,  but  as  our  et- 
perimenlj  have  cont-inred  us  that  the  20%  grade  it  fully  as  good  and,  under  mail 
conditions,  a  Utile  better  and  is  cheaper  than  the  40%  grade,  we  recommend  it. 
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Dynamite  Method  is  More  Productive 

Results    of    Blasting    on    Rose    Cliff    Fruit    Farm 

DymMMtitm  Kilk  Fnnfu*  DiiauM  Makm  TrM*  Grow  Twica  u  Fut 

Havii^  learned  that  Mr.  James  Craig,  President  of  the  Rose  Cliff 
Fruit  Farm  of  Waynesboro,  Va.,  had  been  using  dynamite  in  the  tree 
planting  and  regeneration  work  in  his  extensive  orchards  for  several 
years,  we  sent  an  investigator  to  obtain  his  views.  The  following  is 
a  rqwrt  of  the  interview : 

Mr.  Craig  is  a  very  progressive  fruit  grow;cr.  He  is  one  of  the 
first  among  Eastern  orchardists  to  employ  orchard  heaters ;  as  a  result 
of  this  enterprise  the  fruit  on  his  trees  was  saved  in  the  spring  of 
1911,  when  a  heavy  frost  killed  all  other  fruit  in  the  neighborhood, 
Mr.  Craig  has  also  used  dynamite  for  killing  fungus  diseases  in  the 
ground  under  and  around  old  trees  which  have  4ied  of  fungus  diseases. 
As  a  result,  he  has  been  able  to  use  the  ground  for  replanting,  stHne- 
thing  which  has  been  considered  inadvisable  previously. 

Our  representative  obtained  a  number  of  photographs  of  trees  on 
Mr.  Craigs  property,  some  of  which  we  reproduce  in  this  booklet. 

Figure  40  shows  a  six-year-old  apple  tree  planted  in  ground  pre- 
pared by  exploding  a  half  cartridge  of  40%  strength  Dynamite  at  a 
depth  of  eighteen  inches. 

Figure  39  shows  a  view  of  another  tree  planted  in  the  same  month 
of  the  same  ^ear  by  the  ordinary  method  of  digging  a  hole  with  spade 
and  pick.  By  comparing  the  height  of  this  tree  with  the  man  holding 
an  eight  foot  rod  in  his  ^nd,  also  shown  in  each  picture,  the  difference 
in  the  size  of  the  trees  can  easily  be  seen. 

Figure  47  shows  a  nine-year-old  tree  planted  in  ground  prepared 
by  blasting  a  half  cartridge  of  40%  strength  Dynamite  at  a  depth  of 
eighteen  inches.  Figure  46  shows  a  nine-year-old  tree  planted  in  a 
spade-dug  hole.    The  two  trees  just  referred  to  are  not  200  feet  apart. 

The  soils  in  both- plots  shown  are  practically  identical;  the  trees  in 
these  orchards  are  both  of  the  same  species  of  apple ;  but,  as  will  be 
noted  from  the  photographs,  the  trees  planted  with  dynamite  show  very 
good  growth,  whereas  the  trees  which  were  not  planted  with  dynamite 
show  up  poorly. 

In  February  of  1911  Mr.  Craig  did  some  blasting  in  his  orchard, 
midway  between  his  trees,  with  a  view  of  loosening  up  the  soil.  He 
used  in  each,  hole  one-half  cartridge  of  40%  Red  Cross  Extra  Dyna- 
mite, exploded  at  a  depth  of  eighteen  inches.  One  of  the  objects  of 
this  blasting  was  to  break  up  some  shale  underlying  a  great  many  of 
the  trees  and  preventing  the  deep  growth  of  the  roots.  To  see  what 
results  these  Uasts  accpmpiished,  some  of  the  soil  was  afterwards  dug 
out  with  shovels.  It  was  discovered  that  the  ground  had  been  broken 
op  at  a  radius  of  from  six  and  one-half  to  ei^t  and  one-half  feet 
from  the  point  of  the  blast,  thus  giving  the  tree  roots  an  opportunity 
for  deeper  and  more  healthy  expansion. 
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A  Controreny  Settled 

Mm.  Jahe*  Ckaig,  PRSsmENT,  WauiNCTON,  Dei,,  February,  6,  1912. 

Rose  Gi&  Fruit  Farm,  Waynesboro,  Va. 
Dear  Mr.  Craig : 

Filt  A-3718:   ROSE  CUFF  FRUIT  FARM. 

Referring  to  the  cuts  used  in  our  Tree  Planting  Booklet  (copy  of  which  I 
enclose),  showing  the  comparison  in  growth  between  trees  planted  with  spade  and 
with  dynamite  in  your  orchard : 

These  pictures  h»ve  been  criticised  by  orchardists  to  tome  extent,  as  being 
an  nnfair  coinpftrison  because  the  dynamited  tree  is  in  cultivated  ground  and  the 
spaded  tree  is  in  ground  not  so  well  cared  for. 

I  understand  some  people  who  have  visited  your  orchard  have  also  said 
that  tfae  smaller  tree  bad  not  received  the  same  attention  in  spraying,  pruning, 
etc,  as  the  larger  tree. 

Will  you  be  kind  enough  to  advise  me  whether  there  is  any  truth  in  these 
statements,  and  whether  you  think  tfae  pictures  we  are  using  are  an  unfair  com- 
parison or  not. 

I  enclose  a  stamped  envelope  for  reply,  and  would  greatly  appreciate  your 
attention  to  this  matter.  Very  truly  yours, 

GEORGE  FRANK  LORD, 

Manager  Agricultural  Division. 

.Ms.  GEtncB  Frank  Lord,  Waynesboro,  Va.,  February  9,  1912. 

WlLUIMGTOH,  i>EL. 
Dear  Sir: 

Your  favor  of  February  6th  received.  In  regard  to  the  two  trees  that  you 
make  a  comparison  of,  b^  to  say  that  there  is  probably  some  slight  difference 
in  the  culture  and  care  of  these  two  trees,  yet  the  care  that  the  small  tree  has 
liad  should  have  developed  as  targe  a  tree  as  the  other  one,  as  it  has  been  sprayed 
Hell,  has  been  cultivated  and  has  also  had  two  coats  of  barnyard  manure  while 
ibeodier  one  has  not  had  any  barnyard  manure  at  all,  yet  it  has  good  culture  and 
has  been  well  sprayed.  I  think  if  the  other  tree  had  been  set  in  a  dynamite  hole 
it  would  have  shown  practically  the  same  growth.  I  am  sure  the  ground  will 
jrow  as  fine  a  tree  as  the  one  shown  in  the  picture.  Of  course  it  can  be 
critidsed  and  it  is  right  hard  to  make  a  comparison  of  any  (wo  trees  without 
sbowing  some  difference  in  the  care. 

I  do  not  doubt  that  dynamiting  the  ground  planted  to  trees  is  of  the  great- 
est advantage  possible.  The  American  Apple  Company,  of  which  I  am  vice- 
IVesident,  set  the  past  May  500  "DeliciQus"  trees  on  a  sloping  hillside  and 
without  an;  special  care  given  them  except  dynamiting  (as  it  was  so  late  in  the 
Kason  we  could  not  get  the  ground  prepared  as  well  as  we  would  have  liked), 
Tct  ttiete  trees  have  made  a  very  fine  growth,  as  fine  as  any  we  have  set,  and  we 
only  lost  about  three  trees  in  the  500,  yet  we  had  a  drought  that  was  unprece- 
dented in  this  part  of  the  country.  This  satisfies  me  conclusively  that  the  blow- 
ing of  these  holes  offered  a  loose  pliable  ground  for  many  feet  around  which 
retained  the  moisture  and  in  this  way  the  trees  did  not  suffer,  but  made  an 
immense  growth  which  can  be  seen  by  any  one  visiting  us.  Yours  very  truly, 
ROSE  CLIFF  FRUIT  FARM,  Inc., 

Jaues  Craig,  President. 

Dynamite  Used  in  Largest  Peach  Orchard  in  U.  S. 

Superintend^t  J.  H.  Baird,  of  the  famous  Hale  Georgia  Orchard,  of 
Fort  Valley,  Georgia,  writes  under  date  of  May  20th.  1911 : 

"The  trees  planted  this  season  with  dynamite  are  growing  beautifully  and 
*e  have  not  lost  any  through  drouth,  while  those  planted  without  dynamite  have 
died  out  tadly  and  show  poor  growth." 

On  June  17,  1911,  Mr.  Baird  again  writes: 

■Vegetation  is  burning  up  here  for  lack  of  rain,  but  the  young  trees  have 
lived  beautifully;  do  not  think  we  have  lost  over  2%  of  those  planted  with 
dynamite,  while  of  the  others  planted  in  the  old  fashioned  way  we  have  lost 
from  50%  np." 
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Fw.  4*— PUnted  with  Bed  Cram 


Flo.  4«.— Ptoolcd  with  Sp*dc 


Fia.  SI.— PUnted  whh  Spade 


Two- Year-Old  Apple  Tree«  (Id  Grouod  and  Dug  Out)  on  Firm  of  E.  G,.  SeWon,  Canton.  Ga. 
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Found  That  Dynamite  Kills  Fungus 

August  la  1911. 

A  few  jwars  ago  1  experimented  in  planting  trees  with  dynamite  It  was 
ft  decided  success.  My  neighbors  observed  the  results  and  now  many  of  them 
are  taUdng  of  using  this  method  hereafter.    My  observations  were  as  follows : 

laL  Made  new  land  out  of  old.  It  made  a  drainage  for  stagnant  waters  and 
provinon  for  carrying  moisture  down  in  the  wet  season  and  up  in  the  dry 
season  by  breaking  up  and  pulveriiing  the  soil  and  establishing  a  capillary 
attraction  between  moisture  beneath  and  air  above. 

2nd.  In  resetting  an  old  orchard  of  diseased  or  dead  trees,  it  is  regarded 
aa  fatal  to  reset,  without  digging  the  hole  and  letting  it  stand  for  a  year  or  two. 
If  the  old  tree  is  blown  out  with  dynamite  and  the  ground  left  for  a  few  hours  with 
fumes  imbedded,  it  will  Idlt  all  fungus,  bacteria,  grubs,  and  animal  parasites.  The 
tree  thus  treated  will  grow  and  do  ai  well  as  on  virgin  soil. 

3rd.  The  tree  will  have  more  vigor  and  vitality,  will  (fraw  faster,  bear 
e^lier,  and  be  more  productive  and  longer  lived. 

4th.    The  combined  cost  of  blowing  hole  and  planting  tree  is  but  a  trifle 
more  than  digging  hole  and  planting  tree  the  old  way. 
Very  truly  youri, 

J.  A.  TEAGARDEN,  Auburn.  Cal 

Kills  Fiinsua 

Aaaoa  Hiu,  NuasEaiEs,  Saues  Grounds  at  Summit  Station, 

BiowNwooD,  Tex..  Nov.  4,  1911. 
One  experiment  I  made  while  at  Arlington,  Texas,  in  application  of  dyna- 
mite will  no  doubt  be  of  interest  to  you. 

In  spring  of  1910  I  planted  a  number  of  cherry  trees  upon  a  plot  of  land 
that  was  infested  in  spots  by  rot  fungus;  and  I  happened  to  plant  one  of 
these  cherry  trees  in  one  of  those  spots ;  said  tree  was  dead  by  the  first  of  June, 
1910,  with  roots  rotted. 

Last  winter  I  placed  a  stick  of  dynamite  about  30  inches  deep  in  the 
aame  identical  spot,  exploded  it  and  immediately  planted  another  cherry  tree, 
which  grew  well  during  all  the  past  summer  and  fall  without  showing  any 
iildicatioa  of  root  roL 

1  believe  the  organism  of  root  rot  disease  is  delicate  enough  that  a  shock 
occasioned  by  explosion  of  dynamite  will  destroy  it  within  considerable  distance 
of  centre  of  explosion. 

Very  truly  yoilrs. 

CHAS.  F.  WARD. 


Two  Men  and  Dynamite  One  Day  Better  Than  Three  Men 
One  Week  Without  Dynamite 

A.  F.  B(»NOT  Bko.  Co.,  17th  Stk£et  and  Faikmount  Avenue, 

Philadelphia,  Pa.,  April  26,  1911. 
Dtar  Sirt: 

Your  Mr.  Fulmer  was  here  Monday  and  together  we  made  about  one  hun- 
dred holes  which  has  enabled  my  gardener  to  plant  one  hundred  peach  trees 
the  foliowingday.  Three  men  could  not  have  oone  the  same  amount  of  work 
in  a  week.  The  ground  is  now  very  loose;  I  am  more  than  pleased  and  would 
not  plant  another  tree  on  my  place  without  explosives. 
Very  respectfully, 

A.  F.  BORNOT  BRO.  CO.  L. 
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Fio.  Si 

Bini  Cherry  Trtt,  Two  Yeir.  Old.  Set  in 
Djrnunitcd  Hole 
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Dynamite    Tree    Planting    Show*    Fine    Results 
in    Five    Feet  Oregon   Loam 

Ckahti  Pah.  Ottoon.  May  ii,  191 1. 
C*mlUmtm>-l  am  vending  yoD  piiotographt  of  four  tree*. 

Fig),  jitnd  S]  ire  Betlflowcr  apple  treei;  Fig.  si  wai  let  in  a  ipade-dug  hole,  and  Pig.  ;] 
in  a  dynimlKd  bole. 

Figt.  54an<t  jj  ate  Bing  cherry  treea:  Pig.  n  wai  set  In  a  ipade-dug  hole,  and  Fig.  ss 
in  a  dTUniitd  bole. 

TheK  fur  treei  were  part  of  a  ihipment  of  year 
At  latter  put  of  Ifarcfa.  1909.  The  photograph*  wen 
ivo  join  iHci  letting  out.  juit  ai  Ihey  were  coming  into  leal. 

BellHowB'  ipple  tree  [Fig.  jj)  wai  pinched  bacli  in  June,  1909.  about  ten  weeki  after  pl>n^ 
nt.  It  ni  ihattEned  in  by  removing  »me  tvo  feet  of  growlfa  from  each  main  lateral  the 
folfowing  Nwember,  In  1910  it  bad  the  lame  treatment.  It  ii  a  very  vigotona  tne  with 
heilihy  foliage  and  fine  color. 

BellRswo'  apple  tree  (Fig.  51)  had  ai  good  ground  )o  grow  in.  but  was  apadc-aet  and  made 
■ucli  cnill  growth  it  needed  neitber  pinching  back  nor  pruning.  Not  a  bit  of  growih,  not  a  leaf 
6a»  been  lemnred  from  the  head  of  this  tree  ilnce  planting.  The  trunk  ia  leia  than  half  inch 
in  iiameier.  wbile  the  dynamite-iet  male  to  it  hai  levcral  bianchei  thicker  and  finer  than  the 
tn,nk  of  Fig.  sj. 

The  Bini  cherrr  treei  (Figa.  j4  and  js)  have 
ippln  (Figi.  ji  ind  jj)  with  the  exception  that  we  di< 
unach  ai  m  did  apple  No.  jj- 

We  have  heavier  tope  and  taller  tree*  of  theie  vai 
ma  fivoritea,  itrj  typical  of  their  kind  and  atrike 

Wc  use  dynamite  for  making  holFS  in  plinting  tre 

ii  I  man  inponaQI  point  and  deUy  will  cauae  the  k 
vintage  to  the  tree  getting  a  good  rtart. 

After  the  orchard  la  (taked,  one  man  with  a  thm 
itnrt  Ike  itake,  uaually  five  cuti  or  ».  1 
(ni«  level  before  letting  the  tree  with  the  rooti  carefully  pruned  hack. 

A  iKond  man  followa  the  fint  with  a  crowbar  and  worki  the  hole  down  wbere  the  atake 
«mn  001.  If  1  atone  or  anything  of  the  sort  i*  encountered  we  dig  it  out  If  a  ipnt  of  hard 
wdimenl  or  hardpan  i*  encountered  the  hole  is  put  tbiough.  These  holes  are  about  eighteen 
incliet  deep.  We  nae  one  stick  of  dynamite  properly  fitted  with  ig  Inches  of  beat  fuse  for  the 
iienge  bole.  It  ia  dropped  to  the  bottom  of  the  hole  and  lamped  down,  then  the  fuie  ia 
I'lhlcd  There  ia  very  little  itulT  thrown  up,  the  force  going  downward  and  outward.  The 
IioIb  ire  allowed  to  aland  probably  over  night,  or  part  of  (he  neiil  day,  are  probed  with  a 
troKlur,  and,  if  aatiatactory,  the  aidea  are  broken  in,  the  top  earth  at  one  aide  filled  in,  and 
lilt  liole  ii  ready  for  the  tree. 

We  have  tet  all  our  trees  in  wet  weather,  which  inaurea  a  storage  of  moisture  under  the 
"«.  If  one  were  compelled  to  aet  in  dry  earth,  a  generous  supply  of  water  should  be  added 
to  Ktlletbe  hole  prior  to  throwing  on  top  earth  that  makes  the  bed  for  the  tree  to  set  on.  Tivice 
neb  sprint  a  eiiele  should  be  worked  up  to  a  fine  mulch  about  the  depth  of  a  spading  fork, 
"•i  kept  Idok,  unbaked  and  free  at  weeds. 

Un  Hovember  we  had  occaaktn  to  remove  some  filler  trees.  Ci-imes  Goldrn  apple*,  seven 
i°iinthi  after  aetting  out,  one  of  which  waa  apade-sel.  They  were  taken  up  with  the  greatest 
'ue  u  we  could  get  the  roots  out  intact  iust  to  prove  to  ourselves  what  difference  in  root 
CWlh  "f  woald  find  in  lame  variety,  In  perfectly  matched  trees  on  the  same  ground  from  the 
In  mt&Mt  ol  aetting. 

"Hie  «*de.«et  tree  bad  *  fine  bushy  and  vigorous  tasiel  of  toots  about  a  tool  long.  The 
^"■uHe^et  tree  bad  two  root*  going  down  lome  three  feet.  I  held  it  out  at  arm's  lenglli.  my 
bud  eltspcd  innind  the  graft  acar.  and  the  roots  touched  the  earth.  Also  it  bad  a  great 
Wolty  of  mtdinm  and  abort  growth  roots.  The  difference  was  so  convincing  that  we  now 
""  thirty  sctft  of  new  orrhard  and  every  tree  ia  aet  with  dynamil*. 

VoB  win  probably  be  amuaed  at  my  leal,  but  I  used  bait  aticks  of  dynamite  in  making  up 
'  rose  bed.  iDd  alio  tor  ■  hardy  border  act  with  peonies  and  other  perennials.     Am  happy  lo 
"T  tbe  peony  planta  are  now  ready  to  bloom  profuaely  their  fint  season,  although,  hitherto, 
1  •»(  fiDtd  to  bloom  them  before  the  lecond  or  third  year. 
'onldn't 
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Prominent  Nurserymen  Describe  Successful  Methods 

Harrison  Brothers,  with  nurseries  at  Berlin,  Maryland,  have  4,000 
acres,  which  contain  more  than  200,000  trees,  and  they  are  among 
the  leading  nurserymen  of  the  East.  They  have  prepared  a  very 
complete  took  entitled  "How  to  Grow  and  Market  Fruit,"  retailing 
at  50c.  a  copy,  containing  valuable  information. 

They  say,  "What  is  stated  here  is  the  most  practical  kind  of 
hard-won  knowledge,  for  it  oiitlines  'how  we  do  it'  in  fruit-culture." 

From  the  chapter  on  "Methods  of  Keeping  Moisture": 

"SubsoilinK  with  dynamite  is  i.  thoroughly  practical  method,  and  should  be 
employed  on  tnree-fourths  of  the  farms  of  the  East, 

"By  far  the  best  nay  to  loosen  subsoil  is  with  dynamite.  This  ii  not  get' 
erally  known,  but  orchardists  will  find  they  can  reduce  tillage  expenses  greatly 
and  save  much  time  with  it.  The  exploding  of  from  a  sixth  to  a  half  pound 
of  the  ri^ht  kind,  two  or  three  feet  under  the  surface,  loosens  and  makes  line 
all  the  soil.    Young  trees  will  make  great  stride;  if  they  are  so  planted. 

"The  dynamiting  can  be  done  in  orchards  or  about  trees  of  any  age.  If 
done  rightly,  it  will  accomplish  the  work  without  breaking  or  tearing_  away  any 
roott,  leaving  the  soil  in  condition  to  give  the  roots  twice  the  feeding-ground 
they  had  before  and  providing  perfect  drainage  and  water-storing  cai>acity.  The 
use  of  dynamite  is  the  secret  of  success  in  growing  fruit  by  mulching  systems 
without  so  much  plow  and  harrow  tillage." 

From  the  chapter  on  "Cultivation" : 

"It  is  necessary  to  break  up  the  subsoil,  whether  there  is  hardpan  or  not. 
The  dynamite  method  usually  is  the  cheapest  at  any  time,  and  it  is  the  only 
way  by  which  the  work  can  be  done  thoroughly  after  trees  have  been  planted. 

"Dynamite  is  the  thing  with  which  to  dig  holes  for  new  trees,  to  break  up 
the  whole  soil  three  or  four  feet  deep  every  few  years,  and  to  help  renovate 
old  orchards,  because  it  will  do  these  things  more  cheaply  and  better  than  they 
can  be  done  by  any  other  means.  If  you  have  fruit  trees,  which  seem  to  b« 
standing  still  and  which  do  not  bear,  no  matter  how  big  they  arc,  (>roperly 
explode  a  charge  in  the  soil  around  or  between  them,  and  the  trees  wtll  likely 
get  to  work.  In  a  bearing  orchard,  a  proper  charge  midway  between  trees  is 
always  safe  and  is  generally  very  effective." 

From  the  chapter  on  "When  Trees  Will  Not  Bear"; 
"Explode  three  or  tour  charges  of  dynamite  a  few  feet  away  from  each  tree. 
Mulch  the  surface  with  a  thick  covering  of  vegetable  matter,  or  by  keeping  a 
couple  inches  of  dust  imder  the  tree.    Feed  with  commercial  fertiliier." 

From  the  chapter  on  "Grapes": 

"Vines  are  heavy  feeders.  Their  roots  extend  far  out  and  make  a  net- 
work In  the  soil.  The  proper  distance  to  plant  will  be  from  six  to  eight  feel 
apart,  although  sometimes  this  can  be  changed  to  advantage.  Strong  varieties, 
on  fertile  soil,  need  more  room  than  small  growers  on  poor  soil.  Before  plant- 
ing is  done,  the  ground  should  be  worked  even  more  thoroughly  and  deeply 
than  for  a  tree.  Remember  that  you  are  planting  something  which  will  lait 
a  generation,  not  a  crop  to  be  removed  in  a  season  or  two.  Plow  the  land, 
use  dynamite  to  dig  the  holes,  and  have  a  clearance  inside  the  hole  of  at  least 
twenty  inches." 

Trees  Planted  With  Red  Cross  Grow  50%  Better 

NlACAH    KlVEl  KUIIEIIH  AHO    FnUlT    Ftlll. 

YouBcnowK,  N.  Y.,  Novembtr  .7.  '»"■ 

The  trees  plinlrd  April  ij,  T910.  with  dynamiie  did  »  nicely  ihit  during  the  *i>rinc  of 

1911  we  planted  Kveral  hundred  Creel  in  holei  dug  with  dynimile  and  In  erery  cue  the  trel* 

We  thinlt  IB  well  of  the  procew  thai  we  «ha!l  plant  all  o(  our  tree*  dnrlac  the  tprini  «l 

On  our  »oil,  which  ii  a  very  hard  hardpsn,  we  can  dig  the  holei  for  one-half  (he  coat  ol 
dlxginf  with  apade.  We  now  reel  confident  thai  Ih*  ■hitteriDi  of  the  iiill  1*  ■  (rot  advantut 
Lait  leuon  waa  the  drjreit  CTcr  known  in  thii  icction  and  yet  our  tree!  where  hole*  were  dof 
by  dynamite  kept  Bteen  and  grew  right  along.     I  think  we  will  get  ■  l>ettcr  and  deeper  r«o( 


Ir  nng  hnay  tallowing  i 
^EHSY  LUTTS, 
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General  Advice  on  Tree  Planting 
Setting  Trees  with  Dynamite  to  Conserve  Moisture 
ARTHUR  E.  COLE,  Prop^  H«b  Point  Futn  •■»!  Nan^rj,  CbwnUa^  G«. 
Over  a  lai^e  portion  of  our  country  is  a  hardpan  of  shale  or 
tisfit  clay  near  the  surface.  It  is  a  menace  to  the  productiveness 
of  trees  and  all  vegetables  which  root  deeply.  The  scientific  principle 
involved  is  the  inability  of  sudi  a  subsoil  to  absorb,  retain  and  give 
back  to  growing  crops  the  essential  moisture.  On  such  land  the 
water  soaking  through  a  thin  topsoil  fails  to  penetrate  and  finds  a 
second  drainage  on  this  subsurface,  draining  off  in  "Wet  Weather 
Springs"  or  standing  in  surface  suspense  as  "Bogs."  Land  in  this 
physical  condition  fails  of  an  agricultural  dividend.  Put  ip  proper 
physical  condition  this  same  land  becomes  highly  profitable.  The 
way  to  proceed  is  by  using  dynamite.  Probably  no  process  of  plow- 
ing known  to  agriculture  can  produce  the  good  results  in  breaking 
up  a  tight  suhsod  that  does  Uiis  blasting  wi5i  Du  Pont  Dynamite. 

Planters  of  clover  and  alfalfa  realize  this.  Orchardists  have 
come  to  accept  it  as  final.  Strawberries  and  all  crops  requiring  a 
great  amount  of  moisture  respond  to  its  use  in  a  way  almost  unbe- 
lievable. Short  lived  crops  like  tomatoes  and  cucumbers  will  con- 
tinue to  bear  through  the  long  season  where  the  hills  are  shot  with 
cartridges  of  dynamite.  Figs  produce  a  crop  the  first  year  after 
being  set  where  dynamited.  The  writer  can  see  this  from  his  back 
door  as  he  writes.  This  new-found  process  is  the  foundation  of  a 
new  era  in  agriculture  and  horticulture. 

At  the  present  time  many  thousands  of  trees  are  bein^  set  in 
young  orchards  all  over  the  United  States.  Such  a  boom  m  apple 
and  pecan  planting  was  never  before  known.  It  is  a  logical  answer 
to  an  unsupplied  demand.  The  question  is,  will  these  orchards 
endure — will  they  pay? 

In  orchard  setting,  the  use  of  dynamite  is  advised  in  practically  all 
soils.  The  pecan  naturally  flourishes  on  the  deep,  moist,  alluvial 
soil  of  river  and  creek  bottoms.  Nature  has  put  it  where  it  will  not 
suffer  from  drought  in  the  long,  hot,  dry  summer  and  autumn  through 
which  it  must  hold  and  mature  its  late  fruit.  We  can  move  it  to  our 
grove  or  back  yard  and  succeed  with  it  by  dynamiting  the  ground. 

Watermelons  and  peaches  should  be  dynamited  because  they  re- 
quire great  moisture,  being  fruits  composed  largely  of  water,  but  of 
all  fniits  demanding  an  unfailing  and  continuous  supply  of  moisture 
the  apple  and  pecan  lead.  Therefore,  it  is  imperative  that  we  dyna- 
niite  as  an  artificial  means  of  conserving  the  moisture.  Unlike  all 
other  fruit,  the  apple  grows  on  the  end  of  a  twig  of  new  wood,  a 
twig  which  bears  no  more.  The  apple  being  a  biennial,  sets  its 
fruit  bud  for  next  year  during  July  and  August  of  this  year.  So 
we  see  this  hard  condition  imposed :  a  winter  apple  must  make  its  new 
growth  of  wood,  hold  its  foliage,  mature  its  present  crop  of  fruit, 
ud,  if  it  is  to  produce  again  next  year,  the  little  tender  twig  bearing 
an  apple  must  mature  a  new  fruit  spur  or  twig  alongside  of  it  to 
brii^  forth  a  healthy  fruit  bud  next  year.  And  all  this  during  a 
long,  hot  summer  or  autumn.     The  demand  for  moisture  is  enor- 
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What  if  the  tree  is  shallow  set?  What  if  the  roots  trail  along 
close  to  the  dry  surface?  What  if  the  tree  is  on  a  dry  ridge  or  hill- 
side baked  by  the  summer  sun?  What  if  on  thin  land,  starved  for 
both  fertility  and  moisture?  The  answer  may  be  total  failure  o. 
partial  failure  and  short  lived  trees,  or  a  partial  crop,  or  a  crop  only 
every  other  year,  or  a  large  per  cent,  of  drops,  or  defoliated  trees. 
READER  I  Observe  and  mark  well.  Your  orchard  dividend  and  its 
future  success  is  in  balance  when  you  set  your  ordiard.  Remember 
you  can  never  set  it  over  the  second  time.  No  amount  of  r^ets 
can  retrieve  a  mistake  made  in  the  setting.  You  will  spend  much 
money  bringing  your  orchard  to  a  high  standard  by  the  allotted  time 
for  it  to  begin  to  bear,  but  no  amount  of  money  expended  in  after  years 
can  correct  a  mistake  at  planting  time.  You  may  have  in  mind  plow- 
ing out  a  deep  furrow  for  your  row,  but  remember  that  that  furrow 
can  never  be  plowed  again,  and  the  root  system  will  be  influenced 
to  confine  its  growth  to  the  small  amount  of  pulverized  soil.  Holes 
may  be  dug,  broad  and  deep,  but  like  a  targe  plant  in  a  small  pot, 
the  hard  walls  of  the  hole  when  filled  with  roots  will  cramp  or  turn 
back  or  callous.    Either  of  these  methods  will  be  found  wanting. 

The  new  and  eminently  successful  mode  of  land  preparation  for 
all  fruit  or  ornamental  trees  and  for  many  field  or  garden  crops, 
especially  in  tight,  dry  soils,  is  by  blasting  holes  with  half  cartridge 
of  Red  Cross  Extra  Dynamite  or  blasting  the  furrow  with  a  like 
amount  at  intervals  of  15  to  20  feet.  If  in  a  large  orchard  or  a 
large  field,  a  blasting  machine  may  be  used  to  detonate  the  charges. 
If  only  a  few  trees  are  to  be  set,  the  blasting  should  be  done  with 
fuse  and  blasting  caps.  Let  the  depth  of  the  holes  for  setting  your 
cartridges  be  governed  by  the  state  of  the  soil.  Make  a  hole  with 
auger,  sharpened  wood  dibber,  or  crowbar  well  down  into  the  sub- 
soil. Tamp  well  with  moist  clay.  For  the  best  results,  throw  out  a 
bushel  or  more  of  the  clay  that  has  been  broken  by  the  shot  and  fill 
with  some  organic  matter  that  will  slowly  decompose  as  the  years  go 
by,  mixing  and  cutting  in  well  with  a  sharp  shovel  or  spade.  Leaf 
mold,  woods  topsoil,  fence  corner  settlings,  old  bones,  scrapings  from 
under  an  old  house  or  outhouse  or  any  such  matter  is  good.  Now 
the  roots  can  go  down  and  out  in  an  area  broken  and  pulverized 
for  many  feet  on  all  sides.  The  tree  will  make  a  rapid  and  healthy 
growth  and  come  to  bearing  earlier  and  live  many  years  longer. 
It  will  produce  fruit  annually,  more  fruit,  larger  fruit  and  fruit 
of  better  color  because  of  the  conserved  moisture.  It  will  resist 
drouth.  The  much  talked  of  "insect  resisting  tree"  is  a  tree  healthy  and 
vigorous  enough  to  overcome  their  baneful  attack. 

The  writer  set  an  apple  orchard  last  winter,  using  Red  Cross 
Dynamite,  in  an  area  where  woolly  aphis  is  known  to  alxiund;  but 
not  a  single  evidence  of  their  presence  has  been  noted. 

The  winter,  spring  and  summer  just  past  is  one  of  the  dryest 
on  record  for  Georgia,  Many  trees,  in  fact  a  large  per  cent,  of 
trees,  set  by  the  ordinary  method  have  died.  But  in  three  orchards 
set  by  the  writer  with  dynamite,  100%  are  living  and  doing  well. 
As  a  neighboring  nursery  man  expressed  it,  "These  trees  didn't  know- 
it  had  not  rained." 
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Wanted  Proofs  and  Got  Them 

A  subscriber  to  the  "Rural  New  Yorker"  wrote  the  editor  of  the 
paper  the  following  letter : 

DynanutinB  for  PUnlmi  Fruit  Jr^m 

Whu  ic , 

whiek  tea  k  diallaw  topaoil,  *£aut  iS  iociia  .. ,  ,  ..., 

hard,  elaf  hu-dpan.  Tbc  dyoamiit  mtlceri  clilm  ireil  tbmgi  for  Iheir  product.  I  would  like  U 
bear  vIhc  oibcrg  Iutc  to  tmy  who  have  uMd  it- 

ConnecticBt.  J.  W.  U. 

R.  N.  Y.— We  want  acliial  experience  about  Ihii  if  «e  can  let  it. 

In  an  ianic  of  ilie  Rural  N*v  Yorktr,  publiibed  two  w«k>  later,  tbe  folloaring  Ictteri  from 
lubKribcra  were  publiibed  in  aiuwer  to  J.  W.  U.'i  ioquirjr: 

DyiMuwittnt  In  Tfm  Plantinv 

In  uiawer  to  J.  W.  M.,  page  116,  in  a  block  of  leven-r car-old  apple  treei,  about  >  dozen 
failed  to  make  a  goad  Krowtb.  and  one  of  them  died  when  four  ^cara  old.  Replanting,  the  tree 
faOed  10  li*c  tiironsa  tne  Sninnicr.  Tbe  loll  ii  HaKcntonn  abale  loam,  and  we  fouudthe  ihale 
•riT  Dear  tbe  nrlace  in  thia  place.  Before  planlmg  tbe  [hied  time  we  uted  about  one-third 
stidi  of  dTnamite  (ht  three  ouncea),  making  the  hole  with  a  bar  and  putting  the  charge  about 
two  feel  under  aurface.  The  rctull  wag  1  maM  of  line  ibale  of  about  a  eubic  yard  in  ealcnt. 
The  tree  wai  planted  and  grew  and  made  a  good  growth,  although  the  leaion  wa>  vcr*  dry, 
J.  W.  H.  would  bare  to  get  well  into  that  hardpan  with  hi*  dynamite  and  uae  more  0!  it,  aay 
o■t^%alt  pound.  I  Ihiuk  ibt  coit  would  he  iuitilied  in  the  better  drainage  lecured.  as  unbroken 
hanbuD  within  two  feet  of  tbe  aurface  would  hardly  be  an  ideal  condition  for  an  apple  orchud. 

Pauurlranla.  A.  T.  B. 

*  planted  150  trees  with  djrnamite  with  the  best  lucccaa;  they 


1  planted  150  trees  with  djrnamite  with  the  best  iuccesa;  they  mi 
hard  digging,  it  will  be  found  much  cheaper. 


I.  W.  M.,  Connecticut,  want*  actual  experience  In  dynamiting  holei  for  frui 

taitc  Bcarcel}  more  than  ao  buahcla  of  corn  to  the  acre.  I  uicd  an  iina  rock  drill  and 
drflkd  down  about  three  (eel,  and  uied  one-lhird  nick  ^d  per  cent,  dynamite.  The  dynamite 
foe  Bad  capa  com  ahoui  foar  cents  per  tree,  which  I  think  is  a  very  cheap  way  of  digging 
the  holH,  aa  all  1  did  after  I  ahot  tbe  holei  was  to  ibovel  om  a  few  ihovelfuli  and  act  tbe 
tree.  A*  fattt  aeaien  waa  very  dry  wllb  tia  tbe  tree*  made  good  growth^  they  were  headed 
back  to  aboat  tS  iochet  from  the  ground  and  about  fi¥e-eiehths  inch  m  diameter  when  aet, 
and  DOW  they  will  BTcrage  aeren  feet  tall  and  moit  of  them  will  average  two  inches  in 
■tiameter,  and  amna  larger  than  that.     Tbia  ground  was  in  com  the  leaaon  befora,  and  the 

C^  waa  Kt  in  straw  and  tended  up  to  September.     One  of  my  neighbors  set  peach  trees 
Spring  in   tbe  apide-dug  system  and  Ifaoae   tree*  made   very    little  growth.      We   faave 
a  man  Dear  New  Albany,  Ind.,  who  runs  a  commercial  orchard  syslcm;  he  hai  been  trying 
It  It  Teara  and  I  beard  him  say  he  would  set  no  treea  without  dynamiting,  thinking  it  paid 
.    Fmn  vbat  experience  I  have  bad  and  seen  from  others  I  would  certainly  try  dyna- 
-  ■  ■  ■  auhsoil  xr'  ^ ■- "  -"-— " 


■nd'dr7H  the  aeasin  waa,  I  never  loat  a  aingtc  tree  out  of  104,  which  I  think  is  verv  goad. 

R.  F.  T.  BORDEN. 
In  the  Spring  ef  tgii  I  set  ;>  apple  treea  in  filling  in  an  old  orchard  where  1' 
had  £ed.  nin  tried  one-fourth  pound,  but  found  that  loo  heavy  a  charge  aa 
IK  targe  a  bole;  tfaea  oaed  one-aixth  pound  charge.  First  I  bored  in  about  is  to  i 
piahed  At  itick  clear  to  the  bottom,  tamped  it  well  and  let  it  go.  We  could  set  1 
the  bole  eaiilj  in  five  minutes,  one  holding  the  tree  and  treading  in  the  dirt  as  t 
•hoveled.  Mot  havinc  enough  dynamite,  two  holes  were  dug  wiiTi  shovel.  Result 
Uuae  treea  died  and  only  one  of  those  set  in   holes  that  were   dynamited.     Tbe  : 

hcavSy  mulcbed 'with  atra*  early   In   the  season  before  the  drought   began.      Somi 
Irca  niade  a  new  growth  of  more  than  two  feet  on  each. limb,  whiTe  the  Iree  ki  in 

We  are  - 

bardpan;  do  n 

dyTLtaite  befon  ^ing  the  fuae;  the  explosion  then  would  loosen  the  ground  in  all  directions, 
and  would  CB^le  the  root  arstem  to  extend  more  quickly. 

Hammondiport.  K.  Y.  .   ^     ..  .  I-  *■ 

LMt  Spriog  in  preparing  for  planting  fruU  trees  1  dKi'Jfd  lo  use  dvnamite,  which  waa 

•0  tiitirely  soeceaaful  I  shall  give  you  my  method.     For  maldna  the  holes  1  used  a  heavy  iron 

btr,  thiUna  it  from  ao  to  14  inchei.  using  one-quarKr  nick  dynamite,  pulverlied.  then  after 

Pladu  cap  and  ftue  tamped  wet  earth  into  hole.     This  would  looien  the  ground  four  or  five 

■ibsoiL  «»  tr'ees"niBd"largtr''nowth  last 'year,  where  other  trees  in  the  neighborhood  which 
"et(  dug  in  made  yerr  small  growth  or  died  from  the  dry  weather.  Ore  should  be  Uken 
hi  pack  soil  well  around  trees  when  put  in.  Coat  of  material  for  shooting  holes  waa  five  cents 
«»<*.  not  including  U»>or.  ,„    ,,   , 

S«bert,  W.  Va.  W.  U.  I. 

Du  Poat  Eoitob'*  Noix.— Neither  the  inquirer  nor  endorsera  were  known  to  ua. 
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Deep  Plovring  or  Subtoiling  With  Red  CroM  Dynamite 
Increase  All  Crops 

The  value  of  Red  CrosS  Dynamite  in  the  orchard  has  been  proved 
beyond  question. 

Let  us  now  consider  its  value  in  the  production  of  the  vegetables 
and  grains  that  constitute  our  chief  farm  products. 

Of  course  a  tree  is  merely  a  plant  or  form  of  vegetation  and  the 
process  of  soil  preparation  which  will  benefit  an  apple  tree  will  bene- 
fit a  corn  stalk,  or  a  head  of  cabbage,  or  a  tomato  plant,  or  any  other 
form  of  v^etation  which  draws  its  sustenance  from  the  soil  tfirough 
its  roots.  With  the  exception  that  different  plants  feed  upon  different 
plant  foods,  the  principles  of  their  growth  and  life  are  the  same  in  all 
lorms  of  vegetation. 

But  we  are  not  obliged  to  go  by  theory  or  opinion.  In  the  follow- 
ing pages  we  prove  by  actual  photographs  and  incontrovertible  testi- 
mony that  deep  plowing  with  Red  Cross  Dynamite  increases  the  growth 
and  fruition  of  corn,  tomatoes,  beans,  grapes  and  watermelons,  oats, 
alfalfa,  flowers  and  cotton. 

The  almost  universal  condition  of  farm  land  throughout  this  coun- 
try is  that  it  will  not  grow  good  crops  unless  extensively  fertilized, 
deeply  plowed  ^nd  the  crops  rotated  carefully. 

In  spite  of  all  these  efforts  to  keep  the  topsoil  rich  and  productive, 
the  average  yield  per  acre  of  all  standard  crops  is  steadily  decreasing. 

For  ^nerations  and  for  centuries  the  top  layer  of  our  soil  has 
been  cultivated  to  a  plow  depth  of  four  to  eight  inches.  The  same 
soil  has  been  turned  over,  year  after  year,  and  gradually  robbed  of 
its  natnral,  original  fertility. 

Deep  plowing  is,  in  most  cases,  the  remedy  for  soil  deterioration. 
When  done  with  a  subsoil  plow  to  a  depth  of  sixteen  to  eighteen 
ioches,  there  is  a  noticeable  mcrease  in  yields.  When  done  with  Red 
Cross  Dynamite  to  a  depth  of  five  to  six  feet  there  is  a  phenomenal 
increase  in  yields. 


Why  Deep  Plowing  Increace*  Fertility 

The  reason  why  deep  tillage  or  subsoil  plowing  is  desirable  is 
•liat  all  the  soil  below  the  bottom  of  the  ordinary  plow  cut,  in  other 
words  everything  below  six  to  eight  inches,  is  still  in  its  primeval 
condition.  It  has  never  been  disturbed.  Chemical  analyses  of  soils 
ilown  to  a  depth  of  twenty  feet  show  that  on  the  average  acre  there 
sre  tons  of  plant  foods  which  become  available  only  when  roots 
can  penetrate  to  them,  or  when  ascending  moisture  brings  them  up 
to  the  roots  that  cannot  get  down. 

Alfalfa  and  other  deep  rooted  plants  are  called  "soil  makers" 
''l^use  they  penetrate  this  compact  soil,  introduce  humus  and  pro- 
vide a  passageway  for  the  descent  and  ascent  of  water  which  carries 
with  it  the  soluble,  fertilizing  elements,  but  many  subsoils  are  so  hard 
•"St  it  is  practically  impossible  for  any  one  plant  to  penetrate  them. 
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Even  when  this  is  possible  there  is  no  use  in  putting  such  a  burden 
on  the  plant,  because  whatever  vitality  is  expended  in  making  its  own 
home  beneath  the  surface  is  subtracted  from  the  vitality  of  the  plant 
above  the  surface.  In  other  words,  the  plant  that  has  to  fight  for  its 
life  beneath  the  soil  has  little  energy  left  for  fruition. 

If  we  make  root  growth  easy  and ,  quick  by  breaking  up  the 
subsoil,  then  we  make  the  fertilizing  elements  of  the  subsoil  im- 
mediately available  and  save  the  energy  of  the  plant  for  fruition. 
We  also  create  in  the  subsoil  a  porous  condition  favorable  to  the  storage 
of  water  at  a  depth  that  will  not  keep  the  soil  cold,  and  yet  near 
enough  to  the  roots  to  feed  them  through  capillary  attraction.  Subsoil- 
ing  also  introduces  air  into  the  soil,  and  it  is  just  as  necessary  for  the 
roots  of  a  plant  to  have  air  as  it  is  for  a  human  being  to  have  air. 

Now  it  is  obvious  that  the  passage  of  air  and  moisture  through 
the  soil,  the  growth  of  roots  and  the  resulting  deposit  of  humus, 
all  tend  to  keep  the  soil  open,  hence  if  it  is  once  thoroughly  shattered 
with  Red  Cross  Dynamite  to  a  depth  of  five  or  six  feet  and  the  prin- 
ciples of  crop  rotation  are  followed  thereafter,  it  is  safe  to  say  that 
that  subsoil  will  never  again  get  back  into  its  primeval  compact  con- 
dition. Whether  or  not  it  remains  as  open  as  immediately  after  blast- 
ing, depends  on  the  continuity  of  cropping  and  the  proper  rotation  of 
the  crops. 

The  effect  of  subsoilin^  virtually  is  to  change  a  farm  from  a  six- 
inch  layer  of  topsoil  to  a  six-foot  layer.  The  only  element  of  fertility 
lacking  in  the  lower  five  and  a  half  feet  is  humus  and  that  will  be 
increased  by  each  year's  deep  rooting  crops.  The  significance  of  this 
conclusion  must  be  appreciated  by  any  careful  agriculturist,  because  it 
means  a  tremendous  increase  in  available  fertility  and  a  practical  means 
of  insurance  against  drouth. 

Extracts  from  United  States  Government  Bulletins: 

The  advantages  of  removing  water  downward  through  the  soil 
instead  of  over  the  surface  may  be  briefly  stated  as  follows : 

"The  surface  soil  is  retained  entire  instead  of  the  finest  and  most 
fertile  parts  being  carried  off  with  every  considerable  rainfall. 

Any  plant  food  in  manure  or  other  fertilizer  deposited  upon  the 
soil  is  carried  into  it  with  the  water  as  it  percolates  downward  from 
the  surface,  and  so  becomes  thoroughly  incorporated  with  the  soil. 

Rain  water  as  it  pa.sses  through  the  soil  serves  a  most  useful  pur- 
pose by  dissolving  and  preparing  crude  soil  material  for  the  nutrition 
of  plants. 

The  soil  having  been  well  prepared,  is  at  all  times  during  the  grow- 
ing season  in  readiness  for  the  growth  of  plants,  such  growth  not 
being  hindered  by  stagnant  water  or  saturation. 

The  frost  goes  out  earlier  in  spring  so  that  the  planting  season 
opens  one  or  two  weeks  sooner  than  in  the  case  of  poorly  drained 
soils. 

Where  stiflf  clays  are  found,  the  soil  is  made  more  porous,  open 
and  friable,  and  roots  penetrate  more  deeply  than  they  do  with  sur- 
face-drained soils. 
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The  effects  of  drouth  are  diminished  owing  to  the  large  and  deep- 
ened soil  bed  and  the  more  favorable  conditioa  of  the  surface  for 
preventing  excessive  evaporation  of  moisture. 

It  aids  in  making  new  soil  out  of  the  unprepared  elements  since 
it  permits  a  free  entrance  of  air  and  amtospheric  heat,  which  dis- 
integrates soil  material  hitherto  unavailable  for  use  of  plants." 

Depth  of  Root  Penetration 

Much  misapprehension  exists  among  agriculturists  regardii^  the 
depth  to  which  roots  penetrate  the  soil.  It  is  a  general  belief  that  the 
roots  of  cultivated  crops  do  not  reach  to  a  greater  depth  than  one  or 
two  feet. 

Com  roots  have  been  found  to  penetrate  four  feet  deep  and  to 
fully  occupy  the  soil  to  that  depth.  On  drier  and  deeper  soils  they 
wrent  as  deep  as  eight  feet.  Roots  of  small  grains,  such  as  wheat, 
oats  and  barley,  penetrated  the  soil  from  four  to  eight  feet  and  even 
ten  feet  in  depth.  Perennial  grasses  have  been  found  to  go  to  a  depth 
of  four  feet  the  first  year  and  five  and  a  half  feet  the  next  year,  and 
they  probably  go  considerably  deeper  during  succeeding  years. 

Other  crops  have  gone  to  the  following  depths :  Potatoes,  three 
feet ;  sugar  beets,  four  feet ;  alfalfa,  thirty  to  fifty  feet.  The  buffalo 
berry  penetrated  the  soil  to  the  depth  of  fifty  feet  in  Nebraska.  In 
California,  grape  vines  went  down  twenty-two  feet;  flagwort  more 
than  ten  feet ;  goose  foot,  eleven  feet,  and  hop  plant,  eight  to  ten  feet. 

Most  of  the  above  results  were  obtained  in  humid  or  sub-humid 
r^ions.  Soils  and  climate  differ  in  such  a  way  as  to  favor  a  some- 
what deeper  root  penetration  in  arid  regions,  hence  it  is  natural  to 
expect  to  find  roots  at  even  greater  depths  than  the  above. 

The  conditions  which  encourage  deeper  rooting  are  drainage,  limit- 
ed supply  of  moisture  and  a  soil  porous  and  fertile  to  a  great  depth. 
Deep,  early  cultivation  also  forces  roots  to  seek  the  lower  depths. 
Deep  rooted  plants  are  much  more  drouth  resistant,  due  to  the  lower 
water  supply  during  periods  of  drouth.  They  also  have  a  larger  feed- 
ii^  area,  and  the  fertility  of  the  soil  is  not  depleted  so  quickly. 

Subioiling  With  Red  Cross  Dynamite 

This  is  the  ideal  method  for  breaking  up  compact  subsoil  whether 
this  ccKnpactness  is  due  to  plow  sole  or  natural  hardpan,  because  it 
breaks  up  the  compact  subsoil  without  throwing  the  subsoil  on  top  of 
the  topsoit  or  mixing  the  two. 

The  objection  to  mixing  virgin  subsoil  with  old  topsoil  is  that  the 
former  contains  very  little  humus  and  unless  heavily  fertilized  is  dis- 
advantageous as  a  topsoil  until  one  or  two  years  after  it  has  been 
broken  up,  when  the  action  of  air  and  moisture  and  the  penetration 
of  roots  and  other  vegetable  matter  shall  have  nitrated  it. 

The  method  of  subsoiling  with  Red  Cross  Dynamite  is  very  simple. 
In  the  average  soil  not  underlaid  with  extremely  tough  hardpan,  holes 
one  and  one-half  inches  in  diameter  are  put  down  every  fifteen  feet  to 
a  depth  of  about  thirty  inches.  These  holes  may  be  made  with  a  dirt 
auger  or  subsoil  bar,  or  a  churn  drill  may  be  obtained  from  any  black- 
smith which  will  put  down  the  holes  very  easily  in  average  soil. 
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Each  of  these  holes  is  then  chai^^  with  a  half  cartridge  of 
20  p«r  cent  Red  Cross  Dynamite,  which  has  previously  been  primed 
with  a  No.  6  Du  Pont  cap  crimped  on  to  about  three  feet  of  fuse,  the 
length  of  the  fuse  required  being  enough  to  reach  to  the  top  of  the 
ground.  Each  hole  must  then  be  tamped  with  a  wooden  tamping  stick, 
using  moist  earth  or  clay  for  this  purpose.  The  tamping  must  be  done 
thoroughly,  as  the  object  of  the  blast  is  to  crack  and  shake  up  the  subsoil 
side^vays  and  downwards  rather  than  to  blow  the  subsoil  up  into  the 
air.  For  this  reason,  subsoiling  should  be  done-  only  when  the  ground 
is  dry,  because  when  it  is  wet  the  blast  is  almost  certain  to  blow  up- 
wards and  make  a  hole  in  the  ground  instead  of  breaking  it  up  side- 
woyx. 

After  a  considerable  number  of  holes  have  been  chained  the  blaster 
passes  from  one  hole  to  another,  lighting  the  fuses;  the  explosions 
follow  about  one  minute  after  the  fuse  is  lit.  As  the  charge  is  usually 
effective  principally  underground  it  is  not  necessary  for  the  blaster  to 
keep  any  great  distance  away  frc»n  the  explosions. 

Firing  the  charges  electrically  has  advantages,  the  chief  of  which 
is  that  sdl  the  blasts  over  a  large  area  covered  by  twenty  or  thirty 
holes  may  be  fired  at  one  time  and  the  shaking  and  cracking  eSect  of 
the  various  charges  is  greater  because  of  this  united  action.  This  method 
is,  however,  more  expensive. 

Another  advantage  is  that  there  is  much  less  liability  of  a  misfire, 
which  may  occur  when  the  cap  and  fuse  method  is  used,  because  the 
cap  may  puU  out  of  the  cartridge  after  it  is  lowered  into  the  hole. 
This  seldom  happens  when  an  electric  fuze  is  used. 

Detailed  instructions  for  preparing  and  loading  subsoil  charge  for 
both  methods  of  blasting  will  be  found  on  pages  119  to  126. 

Method  of  Breaking  Up  Hardpan: 

A  lai^e  part  of  the  farms  of  this  country  are  underlaid  with  a 
natural  hardpan  of  clay  which  is  completely  impervious  to  water 
and  which  lies  from  ten  to  forty  inches  beneath  the  surface.  Such 
a  hardpan  i^  a  constant  menace  to  crops.  It  prevents  the  storage  of 
moisture  and  causes  the  topsoil  to  wash  away  in  wet  weather  and 
dry  out  quickly  in  dry  weather.  Where  the  ground  is  level  such  a 
har<^>an  will  cause  pools  of  water  to  form  in  fields  in  wet  weather 
which  drowns  out  the  vegetation.  This  hardpan  must  be  broken  be- 
fore good  crt^s  can  be  raised  on  such  land. 

When  subsoiling  under  such  conditions  the  exact  location  of  the 
charge  must  be  determined  by  the  depth  of  the  hardpan.  The  holes 
should  be  placed  so  that  the  cartridge  is  imbedded  in  the  hardpan. 
When  the  hardpan  is  very  near  the  surface  the  holes  should  be  about 
thirty  inches  in  depth,  but  if  the  hardpan  is  very  tough  the  holes 
should  not  be  as  far  apart  as  fifteen  feet.  It  is  rarely  necessary  to  put 
them  closer  than  ten  feet. 

Where  the  top  of  the  hardpan  is  from  thirty  to  forty  inches  below 
the  surface  it  is  necessary  to  bore  the  holes  deeper  so  as  to  locate  the 
cartridge  in  the  hardpan.  With  the  hardpan  reachii^  to  within  thirty 
inches  of  the  surface,  for  instance,  and  a  charge  placed  in  a  thirty-six 
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FIG.  66.— NOVEL  PROOF  OF  VALUE  OF  SUBSOILING 
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inch  hole  and  well  tamped  in,  the  hardpaa  will  be  broken  to  a  depth 
of  six  or  seven  feet  from  the  surface  and  sideways  six  or  seven  feet 
in  all  directions.  Under  these  conditions  holes  at  fifteen  feet  centers 
will  probably  be  close  enough  because  of  the  considerable  volume  of 
loose  compact  soil  above  the  hardpan. 

As  hardpan  frequently  runs  under  the  surface  soil  irregularly,  the 
depth  of  the  holes  will  have  to  be  varied  to  suit  the  conditions  in 
different  parts  of  the  field  that  is  being  subsoiled.  The  man  putting 
down  the  holes  can  easily  decide  the  necessary  depth  by  the  amount 
of  resistance  that  the  soil  offers  to  the  augw  or  bar. 

The  main  thing  to  guard  against  is  the  location  of  a  charge  beneath 
a  thin  section  of  hardpan,  as  such  a  charge  may  break  up  the  soil  under- 
neath the  hardpan  but  may  not  break  the  hardpan.  When  the  hardpan  is 
thin  it  is  better  to  place  the  charge  a  little  tqp  high  than  a  little  too  low. 

In  parts  of  California  and  in  a  few  other  sections  of  the  country, 
the  har(k>an  is  so  thick  and  hard  as  to  have  the  characteristics  of 
stone.  In  such  soil  the  charge  should  never  be  less  than  a  whole 
cartridge  at  fifteen-foot  spacing,  and  owing  to  the  high  cost  of  putting 
down  the  holes,  it  is  often  more  economical  to  use  twenty-foot  spac- 
ing with  two  or  three  cartridges  per  hole.  The  high  value  of  Cali- 
fornia land  when  under  cultivation  warrants  the  high  cost  of  such 
subsoiiing. 

In  rocky  hardpan  running  near  the  surface  a  whole  cartridge  every 
ten  feet  will  probably' produce  better  results  than  four  cartridges  every 
twenty  feet.  While  the  holes  for  ten-foot  spacing  need  not  be  quite 
so  deep  as  for  twenty-foot  spacing  there  will  be  four  times  as  many 
holes. 


Opinion  of  a  Distinguiahed  Citizen 

A  pioneer  in  subsoiiing  with  dynamite  was  General  Samuel  J. 
Crawford,  cx-Govemor  of  Kansas.  Below  is  a  letter  from  him  that 
tells  of  his  experience : 

"I  am  glad  the  good  work  of  blasting  the  compact  subsoil  and  hardpan  is 
moving  along  in  the  east  as  well  as  in  the  west,  whether  it  be  for  the  planting  of 
trees,  grain  or  anything  else  that  grows  from  the  ground.  If  the  subsoil  is 
kKtsened  so  that  the  rainfall  can  penetrate  the  earth,  the  roots  of  grain,  grasses, 
trees,  etc^  will  follow  the  water  to  their  natural  depth  and  draw  their  nourish- 
ment from  five  or  six  feet  of  soil  instead  of  live  or  six  inches  of  surface  soil,  as 
heretofore.  Besides,  the  blasting  creates  sub-reservoirs  in  which  to  store  the 
tarplus  rainfall  which  will  supply  the  roots  of  the  growing  products  with  mois- 
ture when  the  dry  season  is  on.  Again,  if  the  ground  is  loosened  so  the  water 
can  pass  down  into  sub- reservoirs,  there  will  be  no  standing  water  on  the  surface 
to  damage  the  crops  or  keep  the  farmers  back  with  their  work.  Such  treatment, 
properly  applied,  will  revolutionize  the  agricultural  and  horticultural  industries 
throughout  the  country. 

"The  government  is  spending  millions  of  money  for  irrigation  purposes  tn 
isolated  places,  which,  from  the  nature  of  things  can  only  benefit  a  few  people, 
while  the  blasting  process  will  benefit  all  the  farmers  and  fruit  growers  at  com- 
paratively a  nominal  expense.  By  this  process  most  of  the  worn-out  farms  in 
Mew  England  and  throughout  the  country  can  be  reclaimed  and  made  to  produce 
good  crops.  All  that  is  necessary  is  for  the  producers  to  grasp  the  idea  and  learn 
how  to  handle  explosives." 
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Cost  of  Subsoiling  With  Red  Cross  Dynamite 

The  following  table  will  give  an  approximate  idea  of  the  cost  of 
subsoiling,  referring  to  the  cost  of  materials  only: 
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The  labor  cost  will  of  course  depend  on  the  wages  paid  and  the 
ease  or  difficulty  with  which  the  holes  are  put  down.  Where  very 
tough  hardpan  is  encountered  the  cost  of  putting  down  the  holes  may 
amount  to  nearly  the  cost  of  the  explosives  and  supplies.  On  the 
other  hand,  where  only  a  plow  sole  is  encountered  the  holes  can  be 
put  down  very  rapidly  and  cheaply,  and  for  that  reason  these  tables 
do  not  include  labor  cost 

Where  soil  conditions  are  easy  the  holes  can  be  put  down  at  the 
rate  o£  about  thirty  per  hour.  "Where  soil  conditions  are  difficult  it  may 
take  five  minutes  or  more  per  hole.  Priming  the  cartridges  and  tamp- 
ing them  in  will  take  from  two  to  three  minutes  per  hole.  In  general, 
subsoiling  will  8eId<Hn  cost  less  than  $10.00  an  acre  and  will  rarely 
cost  more  than  $25.00  an  acre. 


Secfmd  Year  ReauIU  Greater  Than  First 

Andcrson,  S.  C,  September  23,  1912. 
In  reference  to  breaking  land  with  dynamite  for  farming  purposes  will  say 
that  the  land  so  broken  in  tbe  Spring  of  1911  shows  a  greater  improvement  than 
it  did  the  first  year.  The  upland  corn  was  at  least  40%  better  than  the  corn  raised 
on  adjoining  land  that  was  not  dynamited.  I  dynamited  four  acres  this  year  and 
I  find  a  great  difference  in  the  corn  compared  with  the  adjoining  land.  The  greatest 
difference,  as  stated  above,  is  the  second  year.  I  also  broke  some  land  for  cotton 
late  in  the  spring  this  year  and  I  am  much  pleased  with  the  results,  as  the  cotton 
is  5til)  green  and  blooming  and  has  stood  the  dry  weather  better  than  the  other 
land. 

Yours  very  truly, 

J.  S.  FOWLER. 


DidilzedbyGoO^IC 


FIG.  69— DEEP  PLOWING  MAKES  BIG  CORN  YIELDS 

One  of  tie  first  experimenter!  with  dynamite  for  deep  plowing  was  J.  TI.  Caldwell,  o 
Spartanburg.  5.  C.  lie  subsoiled  a  parlion  of  hia  com-fietd  witli  dynamite  and  increaied  tlx 
yield  onc'lbird  over  that  of  the  ponioni  not  mibniled.  A  eomialttee  of  the  Chamber  of  Cmu 
merce  of  Spartanburf  impected  thii  corn  aaiJ  certified  to  Ibc  accuracy  of  the  ficarca. 
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Effects  of   Subsoiling  With  Red  Ctom  Dynamite  on 
the  Action  of  Commercial  Fertilizers 

Cfflnmercial  fertilizers  are  .ordinarily  added  to  the  soil  in  a  very 
fine  and  readily  soluble  condition,  and  are  usually  incorporated  with 
the  first  few  inches  of  soil  at  or  just  before  the  time  of  seeding- 
This  keeps  them  from  being  carried  further  into  the  soil  mass  through 
cultivation.  During  heavy  rains  when  there  is  a  considerable  amount 
of  surface  run-off  of  the  excess  of  water,  large  parts  of  the  fertilizers 
thus  added  are  at  once  brought  into  solution  and  lost  by  being  carried 
away  by  the  surface  drainage.  The  fertilizing  elements  can,  however, 
be  earned  into  the  deeper  soils  by  transfusion  through  the  soil  moisture 
or  they  can  be  carried  down  with  percolating  water,  provided  the  sub- 
soil has  been  made  sufficiently  porous  to  permit  of  such  percolation. 
\ybcre  soils  are  at  all  packed  both  of  these  processes  are  materially 
hindered,  but  can  be  relieved  by  a  thorough  breaking  to  a  sufficient 
depth.  Except  in  very  rare  instances  these  troubles  occur  beyond  the 
reach  of  the  plow  and  Red  Cross  Dynamite  becomes  necessary. 

Thus  subsoiling  with  dynamite  will  result  in  an  enormous  decrease 
in  the  loss  of  fertilizers  by  washing  and  also  in  inducing  a  deeper  de- 
velopment of  roots  in  search  of  foods,  the  importance  of  which  is 
already  so  thoroughly  understood  by  those  now  interested  in  promotion 
of  deep  subsoiling. 

The  use  of  a  large  amount  of  fertilizer  is  largely  handicapped  by 
even  a  short  season  of  drouth.  During  the  spring,  when  the  soils 
contain  large  amounts  of  moisture,  heavy  applications  of  fertilizers 
result  at  once  in  a  very  luxuriant  growth  of  succulent  but  shallow- 
rooted  vegetation.  A  plant  thus  developed  is  poorly  able  to  combat 
fJiy  soil  conditions.  Deep  subsoiling  done  in  connection  with  such 
heavy  applications  of  fertilizers  naturally  brings  about  a  much  better 
Soil  moisture  condition.  This,  of  course,  permits  of  very  vigorous 
and  rapid  growth  during  the  spring  both  above  and  below  the  surface. 
,  It  also  safeguards  the  plants  against  the  dry  summer. 

For  the  proper  development  of  a  plant  certain  foods  and  conditions 
are  necessary.  If  one  of  the  foods  is  lacking  or  deficient  in  amount, 
the  growth  of  the  plant  will  correspond  with  the  amount  of  this 
food  available,  and  will  not  be  influenced  beyond  this  point  by  excess  of 
other  foods  present.  Water  is,  of  course,  one  of  the  essential  foods,  so 
"hen  additional  foods  arc  added  as  in  chemical  fertilizers  it  becomes 
necessary  to  furnish  the  plant  with  more  water. 

Farming  Menaced  by  Loss  of  Water 

Hu  Bmh  LowstmI  Almost  Two  Feet  a  Decade,  Experl'a  Report  Showi 

Washinctoh,  March  ig. 
,     TTi*  round  water  of  the  United  Slates,  upon  which  Ihe  amlcullgral  wealth  of  the  couilry 
"IVndi.  Ti  loverins  al  the  rale  of  ocarlr  two  feet  i  decade,  according  to  Prof.  W.  J.  McGee, 

"Twrta  from  35,000  different  poinij  \n  (he  United  State*,  covering  every  county. 

'>i>iuc  of  civpa  *re°lU»Iy  to  eniue,  declared  Frofestar  McGee. 

.  Inteitwation  has  ihi'wn  that  freghets  and  flooda  are  allowed  to  carry  off  a  Urge  percenMge 
Pt  the  nbiFilI  [rom  lands  where  it  ihould  be  retained.  Intenaive  faimera  near  large  citlea.  whoM 
lind  ii  vorlh  S400  or  tson  an  aere,  PrnfesaoT  MrGee  sayi,  take  palna  10  keep  every  drop 
«'  nter  that  fall!  on  tbefr  Und  frooi  leaving  it.— From  Pfailadelpbia  Nortb  American. 
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Experience  in  Terracing 


From  "  St  Lonii  Star  Funer,"  Feb.  23, 1912. 

EdUor, "  The  Wegkly  Star  Parmtr: " 

Land  that  has  washed  down  the  hill,  down  the  branch  and  down  the  rner  is 
gone,  and  gone  forever.  Wherever  the  top  toil  is  thin  and  sandy,  a  tight  clay  lying 
close  to  the  surface  and  the  country  hilly  or  rolling,  washing  is  sure  to  follow. 
The  precious  ^d  friendly  raindrops,  like  fire,  are  a  good  servant,  but  a  bad  master. 
If  allowed  to  wash  away  all  the  top  soil,  with  its  plant  food,  they  become  man's 
wont  enemy. 

In  the  four  years  I  have  occupied  my  present  place  I  have  not  suffered  the  loss 
of  one  foot  of  top  soil  from  washing,  and  my  land  is  hilly.  I  solved  the  problem 
with  dynamite.  At  the  same  time  I  solved  several  other  vastly  important  problems 
— the  conservation  of  moisture,  destruction  of  insects,  and  fine,  porous  pulverizing 
of  soil  for  cuItivatioiL 

It  is  terracing  with  dynamite  that  we  are  now  considering.  To  do  this,  make 
a  Und  level  of  three  pieces  of  scantling  or  any  cheap,  rough,  straight-edge  stuff; 
one  for  your  bench  to  be  8  to  12  feet  long  and  two  pieces  of  equal  length  2yi  to  3'A 
feet  long.  At  a  hardware  store  buy  a  7S-cent  carpenter's  spirit  level.  Secure  it 
on  top  of  bench  in  the  middle  by  ten-penny  nails  partly  driven.  A  more  simple 
and  accurate  device  could  not  be  imagined ;  but  if  you  prefer,  buy  a  land  level  for 
flO  or  $15.  Two  men  can  level  fifty  or  more  acres  a  day.  One  lakes  the  level  and 
one  follows  with  a  hoe.  chopping  out  a  hoeful  of  dirt  at  each  end,  thus  indicating 
your  terraces.  Or  a  man  may  follow  with  turn  plow  or  twister,  discarding  hoe. 
Throw  several  deep  furrows  up  for  terrace.  Now,  vfith  a  number  of  IJ^-inch 
iron  drills  follow  in  last  furrow  and  drill  holes  24  to  34  inches  deep,  every  10  to 
14  feet.  Insert  a  half  stick  of  Red  Cross  Extra  25%  Dynamite,  equipped  with  cap 
and  fuse.  Tamp  well  with  an  old  broom  handle  or  other  wood  tamp,  light  at 
first  and  gradually  harder  and  harder  till  hole  is  filled.  Use  clay  for  lamping. 
Split  end  of  fuse  to  effect  a  powderpan ;  turn  back  and  light  a  row  at  a  time  with 
a  torch  or  matches.  Use  your  best  judgment  in  spacing  terraces,  according  to  steep- 
ness of  your  grade.  Much  land  may  be  saved  for  cultivation  by  dynamiting  close 
terraces  alone,  and  only  throwing  every  third  or  fourth  one  up  with  plow.  It 
is  marvelous  how  this  will  hold  hilly  land  together.  Save  your  fresh  land  and 
reclaim  that  has  begun  to  wash.  Besides  being  the  best  means  for  terracing,  you 
will  literally  irrigate  your  farm  with  these  storehouses  of  moisture  and  will  be 
astonished  beyond  measure  at  the  ease  of  cultivation  and  crop  returns, 

I  travel  all  over  the  Southern  states  from  time  to  time,  meeting  nurserymen 
and  orchardists.  I  have  never  yet  seen  a  man  who  had  used  dynamite  for  stump 
blowing,  tree  setting,  subsoiling  or  ditching  who  was  disappointed  with  results. 
For  my  part,  I  use  it  for  all  these  purposes  on  my  place.    It  has  more  than  proven 

ARTHUR  E.  COLE 
High  Point  Farm  and  Nursery,  DeKalb  Co.,  Ga, 
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OATS  GROWN  ON  N.  Y.  STATE  FAIR  GROUNDS  AT  SYRACUSE  ON  GROUNDS  NOT    ■ 

PLOWED  WITH  DYNAMITE.    NOTE  THIN  ROWS,  SHORT  STALKS  AND 

POOR  HEADS 


FIG.  ;j 

OATS  GROWN  ALONGSIDE  OF  CROP  IN  UPPER  PICTURE  BUT  ON  GROUND 

DEEP-PLOWED  WITH  DYNAMITE.     NOTE  HEIGHT,  VIGOROUS 

GROWTH  AND  WELL  DEVELOPED  HEADS 
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Remarkable  Results  AfJiiered  oa  Barren  Ground  fay 

Dynamiting  Subsoil  on  Farm  of  Agricultural 

Experimental  Station,  Clarksville,  Tenn. 


Under  date  of  August  16,  1911,  Mr.  S.  L.  Smith,  Superintendent 
of  City  Schools,  Clarksville,  Tenn.,  writes  as  follows  regarding  "Sub- 
soilii^  with  dynamite" : 

"During  December,  1910^  I  subsoiled  one  acre  of  ground  on  the 
Experiment  Farm  here  which  is  run  under  the  direction  of  the 
Agricultural  Department  of  the  joint  High  Schools,  which  ground 
before  that  time  had  produced  nothing  for  several  years.  It  was 
'wom-ouf  land.  This  subsoiling  cost  about  $12.00  per  acre,  but  as 
compared  with  the  excellent  results  obtained,  I  consider  that  it  has 
paid  us  well. 

"The  com  shown  on  the  left  of  the  photc^raph  which  I  sent  you 
is  on  the  dynamited  ground.  That  on  the  right  of  the  same  photo- 
graph represents  corn  planted  and  cultivated  in  the  ordinary  way  with- 
out any  scientific  methods — no  subsoiling.  No  fertilizer  used  on  either 
the  subsoiled  or  unsubsoiled  ground,  but  well  cultivated.  Otherwise, 
the  land  not  subsoiled  was  considered  better  than  that  subsoiled. 

"Both  acres  were  planted  the  same  day  and  the  subsoiled  land 
will  yield  possibly  three  times  as  much  as  that  not  subsoiled.  In 
fact,  it  is  the  best  corn  in  the  county,  and  alt  the  farmers  of  the 
OMinty  who  have  seen  it  realize  there  is  something  in  scientific  farm- 
ing. We  selected  the  poorest  land  we  could  find,  and  it  is  my  inten- 
tion to  subsoil  more  ground  this  fall." 


A  Director  of  Agriculture  Convinced 

Sacxauknto  Vallby  Ibsigatioh  Coufany. 

During  the  past  week  your  Messrs.  Jones  and  Dorcmus  have  given  (he 
farmert  of  GIcdd  County  a  very  tine  demonstration  of  the  use  of  dynamite 
in  fAmiiiig. 

There  is  no  question  but  that  hundreds  of  pounds  of  your  Red  Cro» 
Dynamite  will  be  used  here  during  the  next  year  as  a  result  of  the  work  of  your 
representatives. 

While  there  is  no  hardpan  through  this  section  of  the  west  side  of  the 
Sacramento  Valley,  the  loosening  up  of  a  big  body  of  soli  in  land  where 
tre«  are  to  be  planted  will  give  the  tree  roots  a  perfect  environment  for 
growth  and  development,  and  be  of  great  value.  The  opening  up  of  lands 
that  have  been  pastured  when  wet  and  otherwise  abused  will  be  accom- 
plished by  the  uae  of  dynamite  in  a  very  effective  manner.  Your  work  here 
u  appreciated  W.  S.  GUILFORD, 

Direaor  of  Agriculture. 
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Duration  of  Su^oiling  With  Red  CroM  Dynamite 

The  publicity  given  to  these  astonishing  results  which  point  to  a 
revolution  in  farmmg  methods,  has  naturally  created  much  inquiry  in 
the  minds  of  the  farmers  as  to  the  cost  of  subsoiling  and  the  length 
of  time  before  subsoiled  land  will  have  to  be  again  subsoiled  in  order 
to  keep  it  open. 

The  cost  averages  about  $15.00  an  acre,  including  dynamite,  blasting- 
caps,  fuse  and  the  labor  of  making  the  holes  and  doing  the  blasting.  In 
most  cases  the  cost  is  recovered  within  the  year,  out  of  the  increased 
yield,  but  in  other  cases  where  the  increased  yield  would  not  be 
worth  more  than  $15.00  an  acre,  it  is  important  to  know  how  long  this 
increased  production  is  going  to  keep  up  so  as  to  justify  the  expense. 

Let  us  first  consider  the  matter  from  a  theoretical  point  of  view. 

One  of  the  first  uses  of  dynamite  for  subsoiling  was  in  tree  plant- 
ing. Twenty-one  years  ago  W.  R.  Gunnis  planted  an  orchard  wifli 
dynamite  at  La  Mesa,  Cal.  This  orchard  matured  more  rapidly  than 
orchards  set  out  with  a  spade,  resisting  drouth  and  other  unfavorable 
conditions  with  marked  success,  and  although  the  tract  has  been  sub- 
divided and  used  as  a  residence  property,  some  of  the  trees  are  still 
thriving  and  for  years  this  orchard  was  recognized  as  the  most  pro- 
ductive and  best  appearing  in  the  neighborhood. 

W.  W.  Stevens,  Orchardist,  Mayfield,  Ga.,  planted  trees  with  dyna- 
mite eighteen  or  twenty  years  ago.    He  says : 

"Tbcy  are  the  finest  trees  I  have  ever  seen  grow  for  their  age.  In  the 
planting  of  peach  trees  I  K^'ied  two  yean  in  six ;  in  other  words,  I  got  a> 
much  fruit  from  a  tree  planted  with  dynamite  at  four  years  old  as  we  usually 
get  at  six  years  old.  I  not  only  plant  them  with  it,  but  where  a  tree  is  failing 
and  seems  to  be  on  the  decline,  1  start  it  off  to  growing  again  by  firing  charges 
from  three  to  ten  feet  apart  Nothing  seems  to  tickle  the  earth  so  much  as 
planting  watermelons  after  explosion  of  dynamite  from  three  to  four  feet 
under  ground," 

Mr,  James  Craig,  President  of  the  Rose  Qiff  Farm,  Waynesboro, 
Va.,  began  planting  trees  with  dynamite  nine  years  ago.  He  writes 
under  date  November  15,  1911 — 


Mr.  Craig  plants  all  his  trees  with  dynamite. 

Mr.  Arthur  E.  Cole,  Proprietor  of  High  Point  Farm,  a  small-fruit 
nursery  at  Chamblee,  Ga.,  writes  as  follows  under  date  of  November 
17,  1911— 

"About  eight  years  ago  the  New  Roswell  Road  was  graded.  In  the  cut 
through  the  steep  hill  just  south  of  Nancy  Creek,  between  the  eight  and  nine- 
mile  post  (from  Atlanta),  much  blasting  was  done,  A  vigorous  growth  of 
clover  and  young  sycamore  trees  immediately  sprang  up  on  tne  roadside  where 
this  blasting  was  done.  The  clover  seed  found  their  own  way  from  the  hay 
where  the  mules  were  fed,  into  the  porous  soil  where  the  dynamite  was  used. 
A  good  stand  has  appeared  each  succeeding  year  without  any  cultivation.  Notic- 
ing this  I  began  to  observe  rock  quarries  and  other  places  where  explosives  had 
been  used,  and  found  similar  conditions  prevailing.  Wherever  the  ground  has 
been  broken  with  dynamite  a  perfect  system  of  subsolMne  results.  Cut  a 
cake  of  butter  with  a  sharp  knife;  the  cut  surface  is  left  hard  and  smooth. 
Just  so  in  sibsoiting  with  a  plow.    It  rains,  the  water  soaks  through  topsoil 
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and    then    follows  the  course  of  the  plow,  soaking  no  further.     But  in  sub- 
soiling    with  dynamite  exactly  the  opposite  condition  prevail*.     The  KTOU"d   >* 
'heaved,'    shaken  and  broken  many  feet  deep,  and   is  left  so  open  and   porous 
that   all    the  rainfall  is  absorbed  and  retained.     This  is  given  back  as  growing 
crops  demand.    SubsoiJing  with  Du  Pont  Red  Cross  Dynamite  has  now  become 
a  cominon  practice  with  farmers  and  orehardists.    This  process  has  the  double 
advantage  of  irrigating  and  draining  both  at  one   lime.     Each  place  where   a 
cartridge  is  discharged  bepomes  an  underground   reservoir,  and  if  thus  broken 
in  squares  of  ten  to  fourteen  feet,  with  one-third  to  one-half  stick  of  Red  Cross 
20  per  cent,  the  ground  will  be  sufficiently  broken  for  drainage  from  hole  to  hole 
as  a  resnlt    Perhaps  the  most  valuable  feature  of  subsoiling  with  dynamite  is 
the    lasting  effects.     Modern   machinery   can   plow  our   ground   very    fast,   but 
the    work  is  not   permanent,   while  in   dynamited   land   the  good   effects  are 
UHdemealk  and  not  affected  by  sun  or  wind  and  the  porous  condition  remains 
for  yeart.    Of  course  the  length  of  time  varies  with  different  soils  and  different 
crops  and  different  modes  of  cultivation — limestone  soil  remaining  open  longest. 
Once    the  land   is   well   subsoiled   with   dj^iamile   and   leguminous   crops,   peas, 
alfalfa,  clover  or  rye  are  sown,  thus  feeding  nitrogen  deep  into  the  soil   from 
the  air  through  the  roots,  a  porous  subsoil  may  he  expected  for  from  three  to 
four  years  from  one  dynamiting.    Of  course  it  is  not  necessary  to  keep  these 
particular  crops  growing  continuously,  but  a  good  idea  is  to  rotate,  using  one  of 
them  every  second  or  third  year.    Last  spring  I  dynamited  some  tree  holes  on 
iny  place,  spaced  about  twenty-five  feet.    About  mid-summer  when  everything 
was  dry  as  3.  crisp  from  severe  drought  1  decided  to  plant  vegetables  in  the 
same  rows  with  the  young  trees,  between  these  dynamited  holes.    It  was  a  test 
case  and  no  cultivation  was  given,  except  one  hoeing.    The  results  were  wonder- 
ful.    I   not  only  had   vegetables,   but  they  continued  to   bear  till   frost.     It   Is 
evident  that  in  the  clay  belt  of  middle  Georgia,  progressive  farmers  will  all 
of  them  soon  resort  to  subsoiling  with  dynamite,    it  is  faster,  more  simple,  less 
expensive  and  far  less  dangerous  than  often  supposed  to  be.    The  public  is 
invited  to  come  at  any  time  and  see  my  apple  trees,  one  year  old,  that  have  put 
on  new  growth  of  from  five  to  seven  feet  m  one  year.    They  were  planted  last 
«iring  (consider  the  dry  vear),  in  holes  blasted  with  half  stick  of  Du  Pont 
Dynamite." 

J.  H.  Baird,  Supt.  of  the  famous  Hale  Georgia  Orchard  Com- 
pany, Fort  Valley,  Ga.,  operating  the  largest  peach  orchard  in  the 
world,  writes  under  date  of  November  16,  1911. 

"We  have  been  subsoiling  with  dynamite  for  tree  planting  for  three  years ; 
the  results  have  been  very  satisfactory  indeed.  Just  how  long  the  benefit  of 
breaking  this  hardpan  will  last  is  a  problem.  Our  first  dynamiting  three  years 
ago  shows  up  splendidly  on  our  trees  and  up  to  this  time  they  are  much  in 
advance  of  those  not  dynamited.  I  should  think  at  least  one  year.  I  believe  the 
results  in  subsoiling  in  this  manner  will  last  eight  to  ten  years,  and  it  is  my  in- 
tention now  to  use  dynamite  in  our  old  orchards  at  their  very  tirst  appearance 
of  'going  back.'  I  am  sorry  that  I  cannot  give  yo.u  more  information  on  this 
line,  but  my  experience  with  dynamite,  as  stated  above,  is  only  three  years  old. 
All  agriculturists  know  that  in  order  to  get  gi  eater  yields  the  land  has  to  be 
broken  deeply  and  the  new  way  of  doing  things  is  to  cultivate  less  land  and 
grow  more  per  acre.    Will  certainly  bring  your  product  more  in  use  each  year." 

See  also  pages  87  and  97. 

IncreaMd  Wheat  Yield  2S% 

Extract  from  letter  of  Mr.  D.  A.  Beamer,  manager.  Missouri  Immigration 
Association,  Lamar,  Mo.,  dated  AiigAist  2, 1911 : 

"The  writer,  on  his  own  account,  dynamited  about  three  acres  two  years 
ago.  The  present  season  it  carried  a  crop  of  wheat  which  was  sown  last  fall. 
This  three  acres  was  part  of  a  ten-acre  field,  and  was  decidedly  the  wettest  and 
least  Modnctive  part  prior  to  the  dynamiting. 

"The  wheat  on  this  djTiamited  ground  was  treated  exactly  like  the  balance 
of  the  ten  acres  of  which  it  is  a  part,  and  the  wheat  on  the  dynamited  portion 
was  at  least  25  per  cent  better  than  the  balance  on  the  ten-acre  plot. 

"As  a  result  of  my  experience,  1  will  subsoil  ten  acres  of  land  this  fall 
because  the  very  first  crop  taken  from  the  above  three  acres  has  shown  a  good 
profit  on  the  cost  of  subsoiling." 
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Subsoiling  a  Success  on  I.  H.  C.  Demfnutration  Farm 

Intuhational  HABvism  Coupanv  of  Ahirica. 

W.  K.  WoOT,  Managbb.  W.  a.  Rbnn,  Supbwntwidekt. 

Bbookhavbn,  Miss.,  September  II,  1912. 
Dv  Pont  Powdes  Co.,  Wilmington,  Del. 


You  win  note  the  great  difference,  and  we  will  subsoil  more  extenuvdy  tbe 
coming  year. 

Yours  truly. 


Subsoiling  a  Success  in  Europe 

Febniary  13,  1912. 
I  thought  you  might  be  interested  to  know  that  while  a  student  at  the  Tokaj 
Agricultural  School  at  Tokay,  Austria-Hungary,  I  subsoiled  tfaree  acres  of 
ground  with  dynamite  prior  to  planting  grape  vines.  The  ground  was  in  m 
very  sleep  hillside  and  practically  covered  with  ihale  rock.  The  dynamite  broke 
up  the  ground  and  made  it  porous,  and  it  is  conservative  to  say  that  the  vines 
planted  in  this  way  produced  50  per  cent,  more  than  those  adjacent  planted  in  the 
ordinary  way. 

Yours  truly, 

ALEX  RICHTER. 

Highland,  Arkansas. 


The  Best  Time  to  Subsoil 

Subsoiling  with  Red  Cross  Dynamite  should  be  done  only  when 
the  soil  is  dry — preferably  immediately  after  harvest  Wheat  or  other 
cereal  crops  are  usually  harvested  early  in  summer.  The  field  may 
then  Ve  subsoiled  under  ideal  conditions  in  July  or  Ai^gust.  Ground 
bearing  com,  potatoes,  hops,  or  other  late  maturing  crops,  should  be 
subsoiled  in  September,  October  or  November — as  soon  as  the  crop  b 
off.  Spring  subsoiling  is  not  advisable  unless  the  soil  is  quite  dry 
and  when  good  rains  may  be  expected  soon  after. 


Get  What  You  Pay  For 

The  strength  of  all  Du  Pont  dynamites  is  shown  on  the  cartridges 
and  cases  with  the  exception  of  our  Permissible  Explosives  and  ex- 
plosives having  strengths  of  20  per  cent,  or  less.  We  guarantee  the 
strength  marking  on  cartridges  and  cases  to  be  correct. 

Anyone  using  dynamite  the  strength  of  which  is  not  marked 
is  probably  getting  less  than  the  represented  strength  and  is  therefore 
paying  too  high  a  price  for  what  he  buys.  Inferior  goods,  you  know, 
can  be  sold  at  lower  prices  than  standard  manufactures. 


:dbvG00^IC 


How  TO  Transport, 
Store,  and 

Use 

HKRED  CROSSE 
DYNAMITE 


DO  NOT  TRY  TO 

USE   DYNAMITE 

UNTIL  YOU  HAVE 

CAREFULLY  READ 

THIS    SECTION 
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TABLE  SHOWING  THE  AGRICULTURAL  WORK  IN  WHICH   THE 

USE    OF    DYNAMITE    WILL   SAVE    MONEY    AND   TIME, 

AND   THE    MOST    SUITABLE    BRAND    AND 

STRENGTH  OF  DYNMITE  FOR  IT. 


Kind  o£  Work. 

Brand  and  Strength  of  Explosive. 

Red  Cross  Extra  Dynamite  407c  to  60%  strei^th 

Red  Cross  Extra  Dynamite  20%  to  40%  strength 
Red  Cross  Extra  Dynamite  20%  to  40%  strength 
Du  Pont  N.  G.  Dynamite  60%  strength 

Red  Cross  Extra  Dynamite  20%              strength 
Red  Cross  Extra  Dynamite  20%  to  40%  strength 
Red  Cross  Extra  Dynamite  20%                strength 
Du  Pont  Blasting  Powder 

Red  Cross  Extra  Dynamite  40%                strength 
5ed  Cross  Extra  Dynamite  407d                strength 
Red  Cross  Extra  Dynamite  20%  to  40%  strength 
?ed  Cross  Extra  Dynamite  40%                strength 
Red  Cross  Extra  Dynamite  40%                strength 
ied  Cross  Extra  Dynamite  40%              strength 
Red  Cross  Extra  Dynamite  40%              strength 

Cellar  and   Foundation  Ex- 

Fruit  Tree  Planting  and  Cul- 
tivating   

Hardpan  or  Subsoil  Blasting.. 

Log  or  Ice  Jam  Starting.... 
Pole  or   Post   Hole   Digging.. 

Slump  Blasting  

Tree  Felling  
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Explosives 

Explosives  are  solids  or  liquids  which  can  be  changed  almost  in- 
stantaneously by  a  spark,  great  heat  or  powerful  shock  into  gases  having 
many  times  the  volume  of  the  explosive  in  its  original  form.  Coal  and 
wood  are  changed  slowly  into  large  volumes  of  gas  by  burning ;  water  is 
changed  into  a  large  volume  of  gas  (steam)  by  heating  it.  This  is  the 
whole  theory  of  explosives  and  much  in  their  use,  which  would  otherwise 
seem  difficult  to  explain,  is  easily  understood  if  this  theory  be  borne  in 
mind. 

Blasting  explosives  are  divided  into  two  classes,  namely:  High 
Explosives  and  Low  Explosives.  High  Explosives  are  mere  commonly 
known  as  "  dynamite,"  mcluding  all  of  those  explosives  which  can  be 
properly  detonated  only  by  means  of  an  intermediate  agent  such  as  a 
blasting  cap  or  electric  fuze  and  not  by  simple  ignition.  Blasting  powders 
are  classified  as  low  explosives  and  are  exploded  by  a  spark. 

Blasting  Powder 

Blasting  Powder  is  black  and  is  produced  in  granulations  or  grains 
of  various  sizes.  It  is  packed  in  bulk  in  steel  kegs  containing  twenty-five 
pounds.  Although  it  is  invaluable  for  many  kinds  of  coal  mine,  quarry 
and  general  excavating,  it  is  not  generally  applicable  to  any  blasting 
about  the  farm  except  for  splitting  \ogs  as  described  on  page  iZ7. 

Dynamite 

Dynamite  differs  from  blasting  powder  in  that  it  detonates  with 
much  greater  rapidity  and  has  a  greater  shattering  effect.  The  most 
important  properties  which  contribute  to  the  effect  of  dynamite  are 
strength  or  disruptive  power  and  quickness  or  shattering  poiver.  The 
other  principal  factors  in  the  usefulness  of  dynamite  are  its  stability  or 
keeping  qualities  and  such  qualities  as  may  tend  to  make  it  safer  to 
handle.  These  essentials  can  only  be  secured  and  maintained  by  the 
employment  of  the  highest  quality  of  ingredients,  greatest  care  and 
attention,  expensive  and  complicated  machinery,  skillful  labor  and  super- 
vision, long  experience,  and  continued  tests.  The  Du  Pont  Company 
fulBlIs  all  of  these  requirements.  It  has  been  engaged  in  the  explosive 
manufacturing  business  since  1802,  has  factories  in  all  parts  of  the  United 
States  and  no  other  manufacturing  concern  in  this  country  maintains  a 
greater  number  of  technical  chemists  than  are  engaged  at  the  Du  Pont 
laboratories,  who  test  daily  the  output  of  the  factories  to  prevent  devia- 
tion from  standards,  and  constantly  study  and  experiment  with  explo- 
sives in  order  to  improve  them. 

Furthermore,  a  corps  of  experts  in  the  use  of  explosives  is  main- 
tained, not  only  to  study  the  exact  requirements  of  explosives  in  the 
various  fields  and  differing  conditions,  but  to  demonstrate  their  qualities, 
action  and  method  of  using  them. 

The  Du  Pont  Company  manufactures  numerous  kinds  of  dynamite, 
each  having  some  particular  property  which  makes  it  different  from  any 
other  kind.  Almost  every  kind  is  made  in  different  strengths.  Some 
kinds  will  bum  if  a  spark  falls  on  them  and  all  kinds  can  be  burned  if 
put  in  a  fire.  Don't,  therefore,  leave  dynamite  where  it  can  be  ignited 
any  way,  because,  when  hot  it  is  very  sensitive  and  often  explodes. 
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Red  Crosf  Dynamite,  the  Agricultural  Explosive 

The  Du  Pont  Company  manufactures  a  special  brand  which  is  named 
"  Red  Cross  Extra  Dynamite,"  and  is  especially  adapted  to  farming 
purposes.  It  is  a  mixture  of  nitroglycerin  and  other  explosives  with  an 
absorbent  which  renders  the  compound  less  sensitive  to  shock  and  more 
safely  used  and  transported  than  ordinary  dynamite. 

Red  Cross  Dynamite  explodes  with  great  power,  shattering  or  ex- 
cavating anything  which  is  in  the  immediate  vicinity.  Its  general  appear- 
ance and  consistency  is  similar  to  damp  sawdust,  and  it  is  placed  <»i  the 
market  in  paper-covered  cartridges  S  inches  long  and  of  different 
diameters,  the  standard  being  1^  inches.  The  cartridges  are  packed  in 
cases  containing  25  pounds  or  50  pounds. 

Safe  Handling  of  Dynamite 

There  b  a  popular  misconception  of  dynamite  in  the  public  mind. 
Newspapers  in  reporting  outrages  such  as  bomb  throwing  by  anar- 
chists, safe  cracking  "jcSis"  by  burriars,  etc.,  incorrectly  report  them 
as  perpetrated  with  "Dynamite."  The  result  is  an  erroneous,  wide- 
spread impression  that  a  dynamite  cartridge  will  explode  if  dropped 
on  the  ground  or  thrown  against  the  body  of  a  person. 

As  a  matter  of  fact,  safe  breakers  and  bomb  throwers  do  not  use 
dynamite  cartridges  at  all;  they  would  not  be  suitable  for  their  purpose 
because  it  is  so  difficult  to  explode  them.  What  these  criminals  use  as 
a  rule  is  nitro-glycerin.  This  dangerous  explosive  is  used  commercially 
for  shooting  oil  wells,  etc. 

True  there  is  a  certain  proportion  of  nitro-glycerin  in  dynamite 
cartridges,  but  the  dangerous  explosive  is  scientifically  compounded 
with  wood  meal  and  some  other  ingredients  in  such  a  way  that  it  can 
be  absolutely  depended  upon  not  to  explode  accidentally  if  our  simple 
and  plain  instructions  for  its  use  are  complied  with. 

One  of  the  safest  of  explosives  manufactured  by  the  Du  Pont 
Powder  Company  is  Red  Cross  Extra  Dynamite,  which  is  especially 
recommended  for  agricultural  purposes.  This  brand  of  dynamite,  in 
practice,  is  detonated  by  the  powerful  shock  of  an  exploding  blastii^ 
cap  or  electric  fuze,  the  strongest  cap  or  fuze  being  necessary  because 
this  dynamite  is  so  insensitive. 

Responsible  people  can  use  and  handle  dynamite  just  as  safely  as 
they  can  handle  gasoline,  matches,  or  coal  oil.  The  energy  of  dyna- 
mite can  be  directed  in  the  work  to  which  it  is  adapted  as  well  as 
the  energy  of  steam  can  be  directed  in  the  work  for  which  it  is  used. 

Prompt  Removal  From  Freight  Statiim 

The  law  requires  prompt  removal  of  all  high  explosives  from  freight 
stations.  Hence  farmers  expecting  shipment  of  dynamite  or  blasting 
caps  should  arrange  with  the  freight  agent  or  station  master  to  notify 
them  immediately  on  arrival  of  shipment,  which  should  be  removed 
within  24  hours. 
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Haalins 

Wiien  transporting'  explosives  by  team  always  keep  the  wagon  boxes 
tlioroughly  swept  out,  and  when  using  an  open  wagon  protect  the  load 
ftom  sparks,  rain,  etc.,  with  a  canvas  covering.  Store  the  cases  of 
explosives  so  that  they  will  not  shift  and  nei'er  haul  detonators  and 
explosives  together. 

Handling  and  Storing 

When  djnamite  is  liandled  with  bare  hands,  it  nearly  always  causes 
a  headache.  Old  gloves  should  therefore  always  be  worn  when  using  it, 
and  they  should  be  destroyed  and  clean  ones  provided,  before  they  become 
damp  and  sticky,  A  pair  of  gloves  will  remain  in  good  condition  for  a 
long  time  if  the  dynamite  is  handled  carefully. 

Du  Pont  Red  Cross  Dynamite  is  not  so  sensitive  to  shock  that  it  is 
likely  to  explode  from  a  slight  jar.  It  is  made  just  as  insensitive  as  is 
practicable  so  that  it  is  much  safer  to  handle  and  use  than  ordinary  dyna- 
mite, and  this  is  why  a  Strong  detonator  is  necessary  to  explode  it 
properly.  Nevertheless  it  should  be  handled  sensibly  and  carefully  and 
only  by  responsible  persons. 

Dynamite  and  detonators  should  not  be  hauled  together  from  the 
dealer's  or  the  railroad  station.  The  detonators  do  not  weigh  much, 
a'rd  can  be  brought  along  on  some  other  trip.  If  blasting  caps  are 
purchased  from  a  dealer  in  the  tin  boxes  separate  from  the  wooden 
shipping  case,  it  is  a  good  plan  to  put  these  boxes  in  a  basket  or  wooden 
box  vHh  a  horse  blanket,  coat,  hay  or  anything  else  that  would  keep 
them  from  being  roughly  jarred  and  shaken  on  the  way  home.  As  soon 
as  explosives  are  received  they  should  be  stored  in  a  dry,  properly  venti- 
lated building,  which  will  not  be  likely  to  be  set  on  fire  or  shot  into,  and 
far  enough  away  from  dwellings  or  roads  to  prevent  loss  of  life  if  they 
were  to  be  exploded  accidentally.  They  should  be  kept  under  lock  and 
key  and  where  children  or  irresponsible  persons  cannot  get  at  them.  If 
large  quantities  are  to  be  stored  for  some  time,  a  dry,  well-ventilated, 
iire-proof  and  bullet-proof  magazine,  located  in  an  out  of  the  way  place 
should  be  provided.  Fuse,  wire,  thawing  kettles  and  blasting  machines 
may  be  stored  in  the  same  building  with  the  dynamite,  but  blasting  caps 
and  electric  fuzes  must  never  be  stored  in  the  same  building,  because  they 
are  more  easily  exploded  than  dynamite,  and  it  would  be  possible  to 
explode  them  accidentally  by  a  hard  shock  or  jar  which  would  not 
explode  dynamite.  If  detonators  were  to  explode  by  themselves,  they 
would  be  unlikely  to  do  much  damage  unless  there  were  a  great  many  of 
them,  but  if  they  were  to  explode  in  the  same  room  with  dynamite, 
they  would  probably  cause  the  dynamite  to  explode  too,  and  this  might 
do  Tci;  serious  damage. 
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Opening  Cases 

When  ready  to  use  the  dynamite,  open  the  box  or  case  with  a  hard- 
wood wedge  and  a  mallet,  and  take  to  the  work,  in  a  dry  box  or  pail,  the 
number  of  cartridges  required  immediately.  Never  take  more  than  the 
day's  supply  even  in  warm  weather,  and  in  cold  weather,  take  only  what 
can  be  kept  thawed  until  it  is  to  be  used,  unless  there  are  arrangements 
for  keeping  it  thawed  where  the  blasting  is  to  be  done.  Let  sotnebody 
else  carry  the  tamping  stick,  fuse,  and  detonators,  to  the  work.  As  soon 
as  holes  are  ready  for  the  dynamite — and  when  possible  the  holes  should 
all  be  ready  before  the  dynamite  is  brought  to  the  work — the  priming, 
charging,  tamping  and  firing  should  be  carried  on  as  rapidly  as  possible 
without  becoming  careless. 

A  very  little  practice  will  put  you  in  the  way  of  doing  blasting 
quickly,  systematic^ly  and  economically,  and  you  will  wonder  how  you 
ever  got  along  without  dynamite. 

Thawing 

Some  kinds  of  dynamite  freeze  at  about  50  degrees  Fahrenheit  and 
will  not  explode  at  all,  or  only  imperfectly,  when  in  that  condition.  Even 
when  chilled  they  cannot  be  depended  on  to  work  well.  Red  Cross  Dyna- 
mite is  an  exception  to  this  rule,  for  it  will  not  freeze  until  the  weather 
is  quite  cold.  When  dynamite  is  frozen  it  must  be  thawed,  or  if  chilled 
it  must  be  warmed  before  using.  Frozen  dynamite  is  easily  rec<:^nized 
because  it  is  hard  and  rigid. 

If,  after  the  thawed  dynamite  is  ready  to  use,  something  causes  a 
delay  and  it  becomes  chilled  or  frozen  before  it  can  be  put  into  the  bore- 
hole, it  should  be  thawed  or  warmed  again.  It  does  not  harm  dynamite 
to  thaw  it  many  times,  provided  this  is  done  in  the  right  way. 

Red  Cross  Dynamite,  if  loaded  in  the  ground  below  the  frost  line 
and  properly  tamped,  will  not  freeze  again,  but  other  dynamite  may  chill 
or  freeze  almost  immediately  when  loaded  in  cold  ground,  which  makes 
it  necessary  to  detonate  it  immediately  after  charging.  It  is  this  that 
makes  Red  Cross  Dynamite  so  valuable  in  cold  weather. 

The  best  way  to  thaw  dynamite,  and  to  keep  it  thawed  until  it  is  to  be 
used,  is  in  a  thawing  kettle  made  for  the  purpose.  Dynamite  may  be 
thawed  by  leaving  it  spread  out  on  a  shelf  in  a"  warm  room  (not  in  a 
dwelling)  over  night,  or  by  burying  it,  while  in  the  case,  in  manure.  It 
may  also  be  thawed  by  putting  it  in  a  covered,  water-tight  pail  and  hang- 
ing this  pail  in  warm  water  and  it  may  be  carried  to  the  work  in  any  kind 
of  dry  bucket  or  box  if  covered  with  an  old  coat,  a  piece  of  blanket  or 
something  of  the  kind  to  keep  it  warm.  It  is  exceedingly  dangerous  to 
try  to  thaw  dynamite  in  front  of  an  open  fire,  or  in  hot  sand,  or  on  hot 
stones,  or  metal  or  steam  pipes,  or  in  an  oven,  and  it  is  in  attempting  to 
thaw  dynamite  in  some  of  these  ways  that  accidents  frequently  happen. 
Do  not  attempt  to  thaw  dynamite  by  putting  the  cartridges  in  hot  water 
or  by  turning  a  jet  of  steam  on  it. 

no 
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The  Catasauqiia  Thawing  Kettle  is  made  in  one  piece  with  an  out- 
side jacket  for  the  hot  waler  all  around  the  dynamite  section.  The  No.  1 
size  holds  30  pounds  of  dynamite  and  the  No.  2  size  60  pounds. 

The  water  must  never  be  heated  in  the  Catasauqua  Kettle,  but  must 
be  heated  in  some  other  vessel,  and  when  not  too  hot  to  bum  the  hand, 
poured  into  the  water  compartment  provided  the  dynamite  compartment 
is  empty.  It  is  dangerous  to  heat  the  water  in  the  Catasauqua  Kettle 
even  vrhen  the  dynamite  .section  is  empty,  because  there  may  be  a  little 
nitrog'lycerin  in  it  which  has  soaked,  out  of  the  dynamite  previously 
thawed.  Dynamite  should  not  be  put  into  the  thawing  kettles  without 
first  carefully  wiping  out  the  dynamite  compartment  clean  and  dry. 

Do  not  place  a  thawing  kettle  over  a  fire  while  it  contains  dynamite- 


FIG.  8S.— CATASAUQUA  THAWING  KETTLE 


Du  Pont  Blasting  Caps 

T>u  Pont  Blasting  Caps  are  made  in  several  different  strengths,  but 
nothing  weaker  than  the  No.  6  (red  label)  strength  should  be  used, 
because : 

They  insure  complete  detonation. 

They  increase  the  execution  of  the  explosive. 

They  offset  to  some  extent  deterioration,  due  to  improper  storage. 

They  prevent  the  loss  of  the  charge  by  burning. 

Blasting  caps  are  put  up  in  boxes  of  100  and  from  5  to  50  boxes  are 
packed  for  shipment  in  wooden  cases.  They  may  be  exploded  by  shock, 
heat  or  sparks,  so  must  be  kept  away  from  fire.  They  are  weakened  by 
moisture  and  therefore  must  be  stored  in  a  dry,  cool  place. 
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Fia  »7-~-0V  PONT  NO.  fi  BIASTING  CAPS  FIG.  SI 

When  handling  blasting  caps  great  care  should  be  exercised  as  they 
are  much  more  sensitive  than  dynamite.  Therefore,  do  not  under  any 
circumstances  carry  them  together  with  dynamite,  or  loose  in  your 
pocket.  Keep  them  away  from  children  or  irresponsible  people,  and  do 
not  attempt  to  investigate  their  contents  by  tapping,  picking  or  scraping. 
In  withdrawing  them  from  the  box  do  not  use  wire,  nails  or  any  other 
.  sharp  instruments  as  the  friction  might  cause  them  to  explode.  A  good 
way  to  withdraw  a  cap  from  the  box  is  to  place  the  cover  over  all  but  one 
of  the  caps,  then  invert  the  box  over  your  hand,  when  the  uncovered  cap 
will  fall  into  the  hand.  When  inserting  fuse  before  crimping,  do  not 
rotate  the  fuse  as  the  end  may  scratch  the  fulminate  charge  en  the  cap 
and  explode  it. 

Fuse 

Powder  wrapped  in  jute  and  cotton  yam  and  sometimes  in  tape. 
Many  kinds  are  made,  but  either  the  Crescent  or  Beaver  grades  are 
satisfactory  for  most  work  about  the  farm. 

Sometimes,  especially  in  windy  weather,  it  is  difficult  to  light  fuse 
because  the  powder  in  the  outer  end  may  have  become  damp  or  a  little  of 
it  may  have  spilled  out.  When  this  occurs  it  is  well  to  cut  off  an  inch 
or  so,  in  order  that  the  powder  will  be  dry.  A  half  inch  of  the  outer  end 
of  the  fuse  should  be  split  with  a  sharp  knife  and  spread  out  so  that  it  can 
be  easily  lighted  in  windy  weather  by  pushing  the  burning  end  of  the 
match  against  the  fuse  immediately  after  the  match  has  been  struck. 


FIG.  Sj.— BLASTING  CAP  CRIMPED  JO  FUSE 

Fuse  should  always  be  kept  dry  and  should  be  stored  in  a  cool,  dry 
place.  If  stored  in  a  damp  place  it  becomes  damaged  after  a  time  and 
many  fail  to  bum  through.  If  stored  in  a  hot,  poorly  ventilated  place, 
as  for  example,  close  under  the  roof  of  a  small  shed  in  summer  time,  it 
may  be  damaged  either  by  becoming  soft  and  oily  or  by  drying  out  and 
becoming  so  Vi^rd  and  brittle  that  it  will  break  when  unrolled.  Fuse  also 
may  become  stiff  and  brittle  in  cold  weather  and  when  in  this  condition 
should  be  warmed  before  being  unrolled. 
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Fuse  is  put  up  in  a  double  roll,  one  fitting  inside  the  other  each  50 
feet  ion^.  Each  double  roll  of  100  feet  is  wrapped  separately.  It  is 
packed  for  shipment  in  wooden  cases  containing  fron:  5lJ0  to  6,000  feet 
and  in  barrels  containing  8,000  to  12,000  feet. 


Dupont  Cap  Crimper* 

Du  Pont  Cap  Crimpers  are 
necessary  wherever  blasting  is 
done  with  fuse  and  blasting  caps. 
Without  a  cap  crimper  it  is  im- 
possible to  attach  the  blasting 
cap  securely  or  safely  to  the  fuse.  fig.  90.— du  font  cap  crimper 

The  Du  Pont  Cap  Crimper  has  in 

addition  to  the  crimping  jaws,  which  make  a  water-tight  crimp,  two 
shears  for  cutting  fuse  and  a  straight  arm  to  make  the  hole  in  the 
cartridge  for  the  insertion  of  the  blasting  cap. 

Victor  Electric  Fuze* 

Victor  Electric  Fuzes  are  made  in  three  strengths — N'os.  6, 7  and  8 — 
with  two  copper  wires  4  feet,  6  feet,  8  feet  and  so  on  up  to  30  feet  in 
length.  For  work  on  the  farm  the  No.  6  strength  is  sufficient.  Victor 
Electric  Fuzes,  like  blasting  caps,  can  be  exploded  by  shock  or  heat,  and 
therefore  must  be  handled  in  exactly  the  same  way.  The  same  precau- 
tions regarding  storage  and  handling  as  given  for  blasting  caps  should 
be  strictly  observed.  Never  attempt  to  pull  (he  wires  out  of  their  setting 
or  investigate  the  contents  of  Victor  Electric  Fuzes. 


—ELECTRIC  FUZE  CROSS  SECTION 

"A"  i*  the  Ibell  ol  copper,  having  a  corruiration  thrown  out  from  lb. 
Ibc  6Ilins  mitetial  more  Btmly  In  place;  "B"  ia  Ihe  chamber  containing  i 
"C"  the  inanlatH)  copper  wliet  entrrlnB  the  cap;  "D"  the  ban 
throngb  Ihe  plug  into  the  chargei  "£"  the  arnill  platinum  wire  or  "bridge"  loldcred  tu  and 
coDnecdDB  the  two  enda  oE  tbe  copper  wiies,  which  ii  healed  by  Ihe  eleclric  current:  "F"  the 
comptnltion  plii|  holdini  tbe  fuie  wirca  lirmly  in  place;  "G"  the  filling  material. 

Electric  fuzes  have  two  insulated  copper  wires  sealed  in  the  cap. 
The  tips  of  these  wires  inside  of  the  cap  are  bare  and  joined  together 
by  a  platinum  wire  finer  than  a  thread.  When  the  electric  current  passes 
through  the  electric  fuze  it  makes  the  platinum  wire  hot  enough  to 
detonate  the  explosive  in  the  copper  cap. 

Besides  the  advantageous  properties  of  the  No.  6  Blasting  Caps,  as 
enumerated.  No.  6  Victor  Electric  Fuzes  reduce  the  chances  of  misfires, 
save  time,  eliminate  delayed  or  premature  explosions  and  in  a  good  many 
instances,  such  as  in  stump  blasting,  save  dynamite. 
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HG.  9J.— VICTOR  NO.  6  (RED  LABEL)  ELECTRIC  FUZES 

Reliable  Blasting  Machines 

Reliable  Blasting  Machines  are  niade  in  three  sizes.  The  No.  2  will 
detonate  from  one  to  ten  Electric  Fuzes :  the  No.  3  will  detonate  from  one 
to  thirty  Electric  Fuzes,  and  the  No.  4  will  detonate  from  one 
to  fifty  Electric  Fuzes  when  all  of  the  Electric  Fuzes  are  connected  in 
series.  The  Blasting  Machine  is  operated  by  lifting  the  handle  of  the 
rack  bar  as  far  as  possible  and  then  pushing  it  down  with  a  constant  hard, 
quick  blow.  When  the  rack  bar  strikes  the  bottom  of  the  Blasting 
Machine  the  current  of  electricity  passes  through  the  wires  and  detonates 
the  Electric  Fuzes.  It  is  well  to  always  place  the  Blasting  Machine  upon 
something  firm,  level  and  dry  when  operating  it. 

Reliable  No.  2  Blasting  Machines  have  two  binding  posts  and  the 
No.  3  size  also  has  two  posts  unless  specially  ordered  with  three.  Three- 
post  Blasting  Machines  will  explode  at  one  time  50%  more  Electric  Fuzes 
than  two-post  Blasting  Machines  of  the  same  size.  The  leading  wires 
are  connected  to  the  Blasting  Machine  by  pushing  the  well-scraped  bare 
ends  through  the  small  hole  in  the  binding  posts  and  screwing  Uie  wing 
nut  down  firmly  on  them.  When  a  three-post  Blasting  Machine  is  used 
with  three  leading  wires,  the  ones  from  the  two  outside  posts  are  con- 
nected to  the  first  and  the  last  Electric  Fuzes  in  the  circuit,  and  the  one 
from  the  middle  post  is  connected  between  the  two  middle  Electric 
Fuzes  in  the  circuit.  A  three-post  Blasting  Machine  may  be  used  with 
two  wires  only  by  connecting  these  wires  to  the  middle  and  either  one 
of  the  outside  binding  posts— not  the  two  outside  ones.  Reliable  Blast- 
ing Machines,  if  properly  used,  will  wear  for  many  years.  They  must 
be  kept  out  of  the  wet  and  mud  and  must  not  be  thrown  about  carelessly. 
If  it  is  necessary  to  use  them  in  wet  weather  or  on  wet  work,  they  should 
be  carefully  wiped  off  before  putting  them  away.  A  Blasting  Machine 
should  not  be  put  in  a  hot  place  to  dry  out  if  it  has  become  wet,  but  after 
being  wiped"  off  should  be  put  away  in  a  cool,  dry  place  until  it  has  had 
time  to  dry  out  slowly. 

Blasting  Machines  should  be  tested  occasionally  with  a  Du  Pont 
Rheostat  to  be  sure  that  they  are  up  to  standard  capacity.  A  description 
of  the  Rheostat  and  instructions  for  using  it  will  be  forwarded  on 
application. 
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KIG.  ».— INTERIOR  AND  EXTERIOR  VIEWS  OF  3-POST  BLASTING  MACHINE 


\  Fig.  94.— Method  of  Con 

\  \  ing    Three    Leidinl   V 

,\     \  to  j-Poit  Bliiting  Mac 
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Fro.  9i. — Melhed  ai  Coane 
Lng  Two  Leading  Wire. 
}-Poit  Blaatini  Machine. 


Series  connection  with  blasting  machine.  The  break  in  the  wires 
is  merely  to  indicate  that  any  required  length  of  wire  may  be  used 
between  electric  fuzes  and  blasting  machine.  There  must  be  no  break 
in  the  actual  circuit. 
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Leading  Wire 

Leading  Wire  is  sold  in  coils  of  200  feel,  250  feet,  300  feet  and  500 
feet!"  There  are  two  kinds,  Single  and  Duplex.  In  the  Duplex  Wire,,  the 
two  wires^  are  bound  together,  which  usually  makes  it  more  convenient 
to  handle.  Single  Leading  Wire  weighs  about  two  pounds  to  the  hun- 
dred feet,  and  Duplex  Leading  Wire  weighs  four  pounds  to  the  hundred 
feet.    Leading  Wire  is  sold  by  the  pound. 

Connecting  Wire 

Connecting  Wire  is  sold  in  1-lb.  and  2-lb.  spools.  A  1-lb.  spool  of 
No.  20  Connecting  Wire  holds  about  210  feet. 


FIG.  flS.— COIL  OF  LEADING  WIRE  FIG,  07.— SPOOL  OF  COKHECTING  WIRE 


Tool*  Used  in  Agricultural  Blasting 

Tools  necessary  in  farm  blasting;  "are  to  be  found  on  almost  every 
farm  or  can  be  easily  made  there  or  at  the  nearest  blacksmith  shop.  The 
holes  for  blasting  stumps,  boulders,  trees,  ditches,  post  holes,  road 
grading,  trenches,  etc.,  can  all  be  made  with  a  crowbar  having  a  point  at 
one  end  and  a  flat  chisel  edge  at  the  other.  The  wooden  temping  stick 
can  be  made  in  half  an  hour  by  dressing  down  a  hard  wood  sapling,  or, 
if  the  holes  are  shallow,  an  old  broomstick  will  do.  A  long  handle  shovel 
and  a  grub-hoe  or  mattock  are  always  serviceable  when  blasting  stumps 
and  boulders.  Although  a  crowbar  is  very  satisfactory  for  making  a 
moderate  number  of  holes,  it  will  usually  be  found  of  advantage,  if  the 
work  is  extensive,  to  secure  augers  or  bars  especially  made  for  the 
purpose.  Sometimes  a  steel  rod  one-quarter  of  an  inch  in  diametcy  and 
five  feet  long  with  a  sharp  slender  point  at  one  end  and  a  ring  on  the 
other  is  serviceable  for  probing  under  a  stump  to  find  out  the  size  and 
position  of  the  main  roots. 

When  draining  swamps  by  shattering  the  impervious  subsoil  under 
them  it  is  sometimes  necessary  to  make  the  holes  for  the  dynamite  much 
deeper  than  can  be  done  with  a  crowbar.  For  this  work  rod  or  pipe 
extensions  for  the  augers  are  used.  In  subsoiling,  a  bar  a  little  heavier 
and  shorter  than  a  crowbar  is  also  used.  This  subsoil  bar  can  be  removed 
when  it  becomes  fast  by  means  of  a  trace  cham  and  a  lever. 
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B«Iow  we  iHustrate  a  punch-bar  which  can  be  made  by  any  black- 
smith in  a  very  short  time.  All  the  materials  required  are  nine  feet  of 
ordinary  water  piping  1^  in.  inside  diam.,  one  1%  in.  tee,  one  lj4  in- 
coupling,  and  nine  inches  of  I'/i  in.  round  steel.  The  pipe  should  be  cut 
into  two  lengths  3'/i  feet  each  and  two  lengths  12  inches  each.  The  9  in. 
piece  of  steel  should  be  inserted  into  one  of  the  i'/i  ft.  lengths,  about  3 
inches,  and  welded,  it  should  then  be  pointed  pin  shape.  The  remaining 
parts  should  be  put  together  as  per  illustrations. 

This  tool  can  be  very  successfully  used  for  putting  down  subsoil. 
tree  planting,  ditching,  and,  with  extensions,  deep  drainage  holes.  The 
method  of  working  with  it  is  to  start  the  hole  in  exactly  the  same  nianni-r 
as  when  a  crowbar  is  used.  After  the  hole  is  some  6  or  8  inches  deep  a 
little  water  should  be  poured  into  it.  The  drill  is  then  placed  in  the  hole 
and  by  working  it  up  and  down  a  three-foot  hole  can  be  put  down  in  less 
than  one  minute.  Holes  of  any  depth  and  at  any  angle  can  be  put  down 
without  difficulty.  When  putting  down  deep  holes,  extensions  have  to 
be  added.  It  is  especially  adapted  for  placing  holes  under  stumps  or 
boulders  as  it  will  work  around  the  small  roots  of  stumps,  and  push  aside 
small  stones  or  pebbles  around  and  under  boulders.  *The  use  of  the 
water  facilitates  its  penetrating  power  and  prevents  jamming. 
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ThcK  toola  iciAj  be  obtained 
l.ud]<Tw  Sti.,  PhDidclphis.  Pi.. 
Wood  AiiBsr.  |i.«>>;  yti.  Exicn* 
cbu-gd.  ThcK  tool*  ut  m»de 
I'K  aicngc  bluler  wUI  driI  lot 
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FIG.   IOO.-STEEL  SUBSOIL  BAR 

Usettil  for  making  holes  in  shale  or  veiy  tough  hardpan.  It  can  be  made  by 
any  blacksmith  from  V/i  steel.  It  is  driven  in  by  means  of  a  16-poiind  maul.  If  it 
sticks,  it  may  be  withdrawn  by- looping  a  stout  chain  a  few  times  around  it  near 
the  ground,  and  prying  it  with  a  rail  or  croWbar  passed  through  the  loop  of 
the  chain. 


Principles  of  Blasting 

When  dynamite  explodes,  that  is,  when  the  small  mass  of  dynamite 
is  changed  into  a  very  large  volume  of  hot  gases,  these  gases  exert  a 
strong  pushing  force  equally  in  every  direction  because  they  require  a 
much  larger  space  than  the  dynamite  which  produced  them.  If  the 
dynamite  is  shut  up  in  a  space  just  large  enough  to  hold  it,  that  is,  if  it  is 
closely  confined"  before  it  is  exploded,  the  gases  in  escaping  to  the  open 
force  out  and  carry  along  with  them  the  material  which  shuts  them  in. 

These  gases,  pressing  equally  in  every  direction,  will  escape  prin- 
cipally where  there  is  the  least  pressure  to  hold  them  in,  that  is,  along^  the 
lines  of  least  resistance,  and  will  force  out  the  material  confining  them 
more  in  that  direction  than  in  any  other.  If  the  back  pressure  holding 
them  in  is  about  the  same  over  the  top  and  on  all  sides,  then  they  will 
carry  with  them,  or  break  up  as  they  escape,  a  large  amount  of  the 
material  which  shuts  them  in,  but  if  one  place  in  the  earth  or  rock  around 
them  is  much  weaker  than  all  of  the  rest  then  the  pressure  will  force 
through  there  and  the  gases  will  escape  without  doing  as  much  work  as 
they  should. 

It  must  be  remembered  then  that  in  order  to  have  a  charge  of 
dynamite  do  good  work  it  must  be  so  placed  that  the  holding-in  pressure 
is  as  nearly  as  possible  the  same  on  top  and  all  sides  ai  it  If  a  charge  of 
dynamite  explodes  properly  the  change  into  gases  is  almost  instan- 
taneous, although  some  time  is  always  required  and  some  kinds  of  dyna- 
mite explode — or  "detonate"  as  it  is  often  called — more  rapidly  than 
others. 

Sometimes  a  charge  of  dynamite  explodes  imperfectly  or  may  even 
bum  partly  or  entirely.  When  only  part  of  the  charge  explodes  so  little 
work  may  be  accomplished  that  it  will  have  to  be  done  over  again.  The 
gases  given  off  by  burning  dj  namite  arc  quite  different  from  those  of 
properly  exploded  dynamite  and  are  often  very  poisonous.  Imperfect 
detonation  is  usually  caused  by  the  use  of  weak  detonators  or  dynamite 
that  is  in.sensitive  because  of  being  frozen  or  chilled. 

Chilled  or  frozen  dynamite  will  rarely  do  good  work.  The  other 
principal  causes  of  poor  results  in  blasting  are  insufficient  tamping  or  the 
improper  location  of  the  charge.  Poor  results  may  also  be  due  to  too 
large  or  too  small  a  charge  or  to  the  use  of  the  wrong  strength  or  wrong 
kind  of  dynamite. 
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Dynamite  is  exploded  by  a  detonator.  There  are  two  styles  of 
detonators,  one  known  as  a  blasting  cap  and  the  other  as  an  electric  fuze 
(pronounced  fu-zee).  Both  are  small  copper  cylinders  about  a  quarter 
of  an  inch  in  diameter  and  from  one  and  a  half  to  two  and  one-eighth 
inches  long,  which  contain  a  small  quantity  of  a  very  powerful  explosive. 
This  explosive  is  quite  sensitive  to  heat  and  shock  and  a  hard,  sharp  blow 
may  explode  it,  so  detonators  must  be  carefully  handled. 

The  heat  to  detonate  a  blasting  cap  is  provided  by  the  spark  from  a 
piece  of  fuse,  one  end  of  which  has  been  pushed  into  the  open  end  of  the 
blasting  cap,  and  fastened  there  by  crimping  the  blasting  cap  on  it  with 
a  cap  crimper.  When  the  other  end  of  the  fuse  is  lighted  it  bums  through 
slowly  and  when  the  fire  reaches  it  the  blasting  cap  explodes. 

Nothing  weaker  than  the  No.  6  (red  label)  Blasting  Cap  or  Electric 
Fuze  can  be  depended  on  to  properly  explode  dynamite. 

When  more  than  one  charge  of  dynamite  is  to  be  exploded  at  the 
same  instant,  the  blasting  must  be  done  electrically.  If  the  charges  are 
too  far  apart  for  the  wire  of  one  electric  fuze  to  be  connected  directly 
to  that  of  the  next  one,  it  is  necessary  to  use  connecting  wire  to  join  them. 

The  electric  current  for  detonating  electric  fuzes  is  produced  by 
the  blasting  machine  and  is  carried  to  the  electric  fuzes  through  leading 
wire. 

Method  of  Exploding  DTiiainite 

The  detonator,  to  do  its  work  properly,  must  be  closely  surrounded 
by  the  dynamite,  because  air  in  the  open  space  between  the  detonator  and 
the  dynamite  acts  as  a  cushion  when  the  detonator  explodes  and  lessens 
the  shock  to  the  dynamite.  This  may  result  in  an  imperfect  explosion 
of  the  dynamite  with  but  little  work  done.  When  the  charge  of  dynamite 
is  all  pressed  together  in  a  mass  one  detonator  is  sufficient  to  explode  it. 
If  it  is  strung  out  for  fifteen  or  twenty  feet  in  a  deep  bore  hole  it  is 
eenerally  best  to  use  two  detonators. 

Preparing  Caps  and  Fuse 

Placii^  the  detonator  in  the  cartridge  of  dynamite  is  called  priming 
it,  and  the  cartridge  with  the  detonator  in  it  is  called  the  primer  cartridge 
or  primer.  When  the  charge  consists  of  more  than  one  cartridge  the 
primer  should  generally  be  loaded  last  or  next  to  last. 


INSERT  FUSE   IN  BLABTINO  CAP 
BUT  OON'T  TWIST  CAP  AROUND 
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FIG.  107 
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The  FIRST  STEP  in  the  preparation  of  the  primer,  when  using 
fuse  and  blasting  cap,  is  to  examine  your  dynamite  and  see  that  it  is  not 
frozen.  Frozen  dynamite  is  hard  and  rigid;  wh^  thawed  it  is  soft. 
Next  examine  your  fuse,  see  that  it  is  not  stiff  and  brittle;  in  this 
condition  it  is  advisable  to  warm  same  slightly  before  a  fire  until  it 
becomes  pliable.  Take  your  cap  crimpers  and  cut  the  required  leng^th 
from  the  roll ;  cut  should  be  made  squarely  across  and  not  diagonally. 
Sometimes  in  the  cutting  the  end  becomes  flattened,  thereby  making  the 
end  of  the  fuse  too  large  to  enter  the  blasting  cap.  It  is  therefore  ad- 
visable to  squeeze  the  end  round  with  index  finger  and  thumb.  Insert  this 
end  carefully  into  the  detonator,  well  down  to  the  explosive  charge.  Do 
not  twist  it  about.  The  charge  is  very  sensitive  and  the  friction  caused 
may  explode  it.  Although  this  operation  is  not  dangerous,  yet  great  care 
should  be  exercised.  After  the  fuse  is  inserted  into  the  detonator  as 
above  described,  take  the  cap  crimper  and  crimp  detonator  to  the  fuse. 
The  crimp  should  be  made  near  the  end  which  the  fuse  enters,  so  as  not 
to  disturb  in  any  way  the  explosive  charge  which  the  blasting  cap  con- 
tains. Do  not  use  common  pincers,  knife,  or  the  teeth  in  this  operation. 
If  the  work  is  wet,  then  smear  the  joint  with  tallow,  wax  or  soap.  Do 
not  use  oily  grease  as  the  oil  might  penetrate  the  fuse  wrapping  and 
spoil  the  powder. 

The  next  operation  is  the  insertion  of  the  cap  into  the  dynamite 
cartridge.  There  are  two  methods  of  doing  this,  namely:  (1)  By 
punching  a  hole  diagonally  into  the  side  of  cartridge,  insert  blasting  cap 
into  same  and  tie  fuse  with  a  piece  of  twine  to  side  of  cartridge.  Electric 
fuzes  may  be  inserted  and  fastened  in  the  same  manner.  Another  quick 
method  of  fastening  fuse — but  not  electric  fuze  wires — is  to  straddle  the 
fuse  with  an  ordinary  soft  iron  wire  hairpin,  pushing  the  legs  of  same 
right  through  the  cartridge  and  bending  them  upward  on  the  opposite 
side.  Do  not  use  steel  wire  hairpins  and  do  not  use  this  method  to 
fasten  electric  fuze  wires  as  it  may  short-circuit  them  and  cause  a  misfire. 
If  only  a  half  cartridge  is  required  for  a  charge,  each  end  of  the  whole 
cartridge  should  be  primed  as  described  above  before  cutting  it  in  half, 
as  by  doing  this  loss  of  dynamite  from  spilling  is  obviated — do  not  cut, 
break,  or  puncn  a  hole  into  frozen  dynamite  cartridges;  or  (2)  by 
unfolding  paper  wrapper  at  one  end  of  cartridge  and  punching  a  hole 
about  1}4  inches  deep  with  the  rounded  liandle  of  the  cap  crimper.  Into 
this  insert  the  cap  with  fuse,  draw  paper  wrapper  over  and  tie  same 
tight  with  a  piece  of  twine. 

Method  No.  1  is  preferred  by  most  agricultural  blasters  because  it 
leaves  the  whole  top  of  the  cartridge  intact  for  tamping,  and  also  leaves 
a  cushion  of  dynamite  between  the  tamping  stick  and  the  detonator, 
making  the  operation  of  tamping  easier  and  safer. 
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Charffins 

Having  primed  the  cartridge  in  the  manner  described,  insert  it  in 
the  borehole  on  top  or  next  to  top  of  the  rest  of  the  chaise  if  more  than 
one  cartridge  is  used  and  push  it  carefully  home.  Putting  the  explosive 
into  the  borehole  is  called  charging  or  loading  the  borehole.  It  is 
generally  best  in  dry  ground  to  slit  the  paper  shells  lengthwise  in  two  or 
three  places  with  a  sharp  knife  before  putting  the  cartridge  into  the 
borehole,  as  a  slit  cartridge  will  spread  out  in  the  borehole  better.  The 
primer  should  not  be  slit.  Push  the  cartridges,  except  the  primer 
cartridge,  firmly  into  place  with  a  wooden  stick  so  that  they  will  expand 
and  fill  up  their  part  of  the  hole,  for  crevices  or  air  spaces  may  lessen 
the  power  of  an  explosive.  Expanded  cartridges  also  occupy  less  of  the 
length  of  the  borehole  and  make  possible  a  heavy  charge  at  bottom  of 
hole.  The  primer  is  loaded  last,  or  next  to  last,  and  is  pushed  down  only 
hard  enough  to  touch  the  preceding  cartridge.  Each  cartridge  must 
touch  the  one  previously  load cd,  for  if  any  space  between  the  cartridge 
occurs  through  falling  dirt  or  stones,  or  through  the  sticking  of  a 
cartridge  in  the  borehole,  a  part  of  the  charge  may  fail  to  explode. 

Never  force  a  primer  into  a  borehole,  because  the  detonator  which  U 
contains  is  sensitive  to  shock  and  might  explode  if  too  much  force  is  used. 

Tampins 

After  the  charge  is  pressed  home,  as  directed,  put  in  two  or  three 
inches  of  fine  dirt  or  damp  sand,  and  with  a  wooden  stick  press  it  gently 
on  top  of  the  dynamite.  Then  fill  up  two  or  three  inches  more  of  the  hole, 
packing  it  in  a  little  more  firmly.  After  five  or  six  inches  covers  the 
charge,  it  may  be  pressed  firmly  into  place  without  danger  of  premature 
explosion.  The  tamping  material  should  be  packed  as  firmly  on  top  of 
the  charge  as  can  be  done  without  moving  the  electric  fuze  or  blasting 
cap  in  the  primer,  but  it  is  not  safe  to  tamp  by  a  blow  any  stronger  than 
can  be  given  by  hand.  Fill  the  borehole  up  with  tamping  until  even  with 
the  surface.  The  firmer  and  harder  the  tamping  can  be  made  (without 
overlooking  the  above  precautions)  the  better  will  be  the  results.  If  the 
borehole  is  not  properly  tamped,  the  charge  is  likely  to  "  Wow  out,"  or 
at  any  rate  some  of  its  force  will  be  wasted. 

Do  not  use  iron  or  steel  bars  or  tools  for  tamping  because  the  metal 
tools  may  detonate  the  explosives.  Use  only  a  wooden  tamping  stick 
with  no  metal  parts. 


I'lG.  no.— HOME  MADE  TAMPING  STICK 
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Firinc 

Exploding  the  charge  is  called  firing  and  can  be  done  either  by  caps 
and  fuse  or  electrically  by  electric  fuzes  and  blasting  machine.  When 
cap  and  fuse  are  used  cut  the  fuse  long  enough  to  enable  you  to  retire  to 
a  safe  distance.  Fuse  bums  on  an  average  of  two  feet  per  minute  and 
on  page  140  is  a  table  showing  the  line  of  safety  to  be  observed  for 
various  classes  of  blasting,  as  also  the  amount  of  fuse  required  to  enable 
the  blaster  to  reach  same. 

Never  light  the  fuse  or  operate  the  blasting  machine  until  you  have 
warned  everyone  near  that  you  are  about  to  fire,  and  until  you  are  thor- 
oughly satisfied  that  there  is  no  one  sufficiently  near  to  be  injured  by  the 
material  thrown  into  the  air  by  the  blast. 

Never  investigate  a  misfire  immediately,  tt  sometimes  happens  that 
the  charge  does  not  explode  exactly  when  it  should  but  does  so  a  little 
later.  This  rarely  if  ever  occurs  when  firing  electrically,  but  is  not  so 
infrequent  when  fuse  is  used,  because  careless  tamping  sometimes  tears 
or  abrades  the  fuse  so  that  it  will  bum  very  slowly.  A  misfire  with  fuse 
should  not  be  investigated  for  at  least  one-half  hour,  but  it  is  much 
better  to  wait  a  full  hour.  When  firing  electrically  be  sure  that  all  your 
connections  are  OK  and  do  not  connect  the  leading  wire  to  the  blasting 
machine  until  everything  else  is  ready  for  the  blast.  This  will  prevent 
some  inexperienced  person  from  accidentally  operating  the  blasting 
machine  and  exploding  the  charge  before  the  blaster  has  had  time  to 
reach  the  safety  line. 


What  To  Do  in  Case  of  Misfire 

Never  try  to  dig  out  the  old  charge.  Make,  charge  and  prime  a 
new  borehole  far  enough  from  the  first  to  make  sure  the  tools  will  not 
touch  the  first  charge. 

Always  fire  just  as  socm  as  possible  after  tamping.  In  fact  priming, 
chargii^,  tamping  and  firing  should  be  done  as  quickly  as  it  is  possible 
to  do  them  thoroughly,  because  wet  or  even  damp  ground  may  injure  the 
dynamite  or  even  the  detonator  to  some  extent  and  in  cold  weather 
dynamite  may  become  chilled  or  frozen  which  makes  it  insensitive. 
When  viewing  a  blast  it  is  always  advisable  to  look  out  carefully  for 
falling  material  which  may  be  thrown  farther  than  anticipated  and  a 
position  should  always  be  taken  so  that  the  sun  and  wind  will  be  at  yout 
back.  In  any  case  the  sun  should  ntH  be  faced,  as  in  domg  so  it  is 
naturally  diflficult  to  discern  material  flying  through  the  air.  Look  up  in 
the  air,  rather  than  at  the  stump  or  boulder  being  blasted. 
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FIG.  117.— BLASTING  STUMPS  ELECTRICALLY 

Blasting  by  Electricity 

L^rge  boulders  and  large  stumps  with  spreading  roots  can  often  be 
blown  out  and  broken  up  more  thoroughly  and  with  less  dynamite  if  it  is 
^stributed  in  several  charges  in  different  places  under  the  boulder  or 
stump  and  all  of  these  charges  exploded  at  one  time.  Groups  of  stumps 
standing  close  together  can  also  be  blasted  in  this  way.  In  order  to  dig 
a  ditch  satisfactorily  it  is  always  necessary  to  explode  a  number  of 
(barges  simultaneously.  In  well  sinking  and  other  kinds  of  blasting  it 
is  of  advantage  to  explode  a  number  of  charges  at  one  time,  as  each  tends 
to  help  the  other.  The  only  way  in  which  several  charges  some  distance 
apart  can  be  exploded  at  exactly  the  same  time  is  by  the  electric  method 
of  blasting.  Electric  blasting  may,  of  course,  if  so  desired,  be  applied  to 
all  of  the  work  described  in  this  Handbook,  but  it  is  generally  unneces- 
sary and  more  expensive,  except  in  the  blasting  just  described. 

The  equipment  for  blasting  by  electricity,  in  addition  to  dynamite, 
consists  of 

Electric  Fuzes  Leading  Wire 

Connecting  Wire  Blasiing  Machine 

When  the  charges  of  dynamite  have  been  primed  with  eleclric  fuzes 
and  tamped  as  already  described,  the  two  electric  fuze  wires  extend  from 
the  ground  over  each  charge.  These  two  wires  should  be  separated  and 
one  of  them  connected  to  one  of  the  wires  of  the  next  electric  fuze  on 
one  side  and  the  other  one  should  be  connected  in  the  same  way  to  one 
of  the  wires  of  the  electric  fuze  in  the  hole  on  the  other  side.  This  should 
be  continued  until  all  of  the  charges  are  connected  in  a  row  with  one 
free  wire  extending  from  the  first  charge  and  another  extending  from 
the  last  charge.  This  is  called  "connecting  in  series."  If  the  holes  are 
too  far  apart  for  the  electric  fuze  wires  to  reach  between  them,  pieces  of 
connecting  wire  will  have  to  be  used  In  connect  the  electric  fuze  wires  in 
adjoining  chaiges. 

ITS  -.  . 
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ir  TO  MAKE  CONNECTIONS 


Connections  are  all  made  by  twisting  bare  wire  ends  securely 
together.  All  wire  ends  should  be  scraped  with  an  old  knife  so  that  they 
will  be  free  from  grease  or  corrosion  when  connections  are  made. 

All  bare  joints  or  other  uncovered  places  in  the  wire  must  be  kept 
away  from  water  or  damp  ground.  This  can  be  accomplished  by  putting 
a  stick,  block  of  wood  or  stone  under  the  wire  on  each  side  of  the  bare 
place. 

The  Du  Pont  Company  manufactures  an  instrument  for  testing 
blasting  circuits,  called  the  Du  Pont  Galvanometer,  This  is  a  very 
ingenious  and  useful  instrument  where  much  blasting  is  done  by  elec- 
tricity, and  saves  much  time  in  locating  breaks  in  electric  circuits.  For 
instructions  as  to  its  use  ask  for  Galvanometer  Booklet, 

Instructions  for  Agricultural  Blasting 

In  the  following  pages  it  is  our  endeavor  to  give  as  nearly  as  pos- 
sible definite  instructions  as  to  the  various  methods  employed  to  do 
different  kinds  of  blasting  about  the  farm.  Due  to  the  diversity  of 
local  conditions,  such  as  nature  of  soil,  thickness  and,  quality  of  the  sob- 
soil  or  hardpan,  the  root  system  of  trees,  position  and  grain  of  boulders, 
etc.,  it  can  be  readily  understood  that  it  is  practically  an  impossibility 
to  be  able  to  outline  any  precise  method  of  procedure,  that  will  fit  every 
case,  and  accordingly  it  may  be  found  of  advantage  to  vary  from  the 
instructions  relative  to  the  charge  of  explosives  to  be  used.  Nevertheless 
if  they  are  fully  followed  in  a  general  way,  but  little  experience  will 
enable  the  operator  to  do  the  work  even  more  quickly  and  economically 
than  when  first  he  attempts  it, 
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Blasting:  Stumps* 


"Rcxjt  systems  of  the  different  forest  trees  are  subject  to  a  con- 
siderable number  of  variations,  due  to  the  class  of  tree,  the  soil  and  the 
depth  to  sheet  water.  Ordinarily,  forest  trees  are  divided  according  to 
their  root  systems  into  three  classes.  These  are:  Those  having  tap 
roots ;  those  having  no  tap  roots  but  only  lateral  fibrous  roots ;  and  those 
havij^  both  a  small  tap  root  and  many  fibrous  roots.  When  trees  that 
normally  develop  heavy  tap  roots  are  grown  on  soils  where  the  ground 
water  level  is  very  near  the  surface,  the  tap  root  will  be  materially  short- 
ened or  entirely  wanting.  Fibrous  rooted  trees  growing  in  loose  soils 
not  troubled  by  bad  drainage,  may  send  heavy  lateral  roots  to  consid- 
erable depths.  The  highly  resinous  tap  roots  of  such  trees  as  the  pine 
decay  very  slowly." 

Several  factors  very  materialy  influence  the  blasting  of  stumps, 
notable  of  which  are : 

The  character  of  the  root,  whether  tap  or  fibrous. 

The  nature  of  the  sml  with  regard  to  the  resistance  it  offers  the 
explosive. 

The  state  of  preservation  of  the  stump,  whether  sound  or  partially 
decayed. 

Freshly  cut  or  green  stumps  are  much  harder  to  blast  than  those 
from  which  the  small  fibrous  roots  and  bark  have  decayed. 

Tap  rooted  stumps  are  easier  to  blast  than  fibrous  rooted  ones.  The 
semi-tap  rooted  ones  are  slightly  more  difficult  to  blast  than  the  tap 
rooted  ones,  but  not  so  difficult  as  the  fibrous  rooted  ones. 

In  doing  successful  and  economical  stump  blasting  all  depends  on 
the  proper  location  of  the  charge.  For  stumps  of  the  tap-root  variety  the 
best  method  is  to  bore  into  the  tap  root  as  shown  in  Fig.  1 19.  The  usual 
method  of  doing  this  is  to  start  a  hole  with  a  Ij^-inch  punch  bar  or  dirt 
auger  at  a  distance  away  from  the  center  of  the  stump  equal  to  its 
diameter,  inclined  at  an  angle  of  about  45  degrees  towards  the  center 
until  the  tap  root  is  encountered.  The  earth  tool  should  then  be  ex- 
changed for  a  wood  auger  and  the  hole  continued  to  J4  oi  the  way 
through  tap  root.  Care  should  be  exercised  not  to  bore  entirely  througji 
this  as  in  that  case  a  good  deal  of  the  force  of  the  dynamite  when  it 
explodes  will  be  wasted  in  the  soft  ground  beyond  the  tap  root.  The 
charge  to  be  enq)Ioyed  should  vary  from  1  to  6  cartridges  of  Red  Cross 
Extra  40%  Dynamite,  the  size  of  the  charge  varying  in  proportion  to  the 
size  of  the  stump.  Charge  should  be  primed  with  cap  and  fuse  and  firmly 
packed — the  tighter  the  better.  Priming,  charging  and  tamping  instruc- 
tiotis  are  found  on  pages  1 19  to  124. 

If  you  have  a  blasting  machine  and  Victor  Electric  Fuzes  and  you 
wish  to  avoid  the  necessity  of  boring  into  tap  root,  we  recommend  placing 
the  charges  of  dynamite  firmly  against  the  tap  root  as  in  Fig.  120. 
Charges  should  be  primed  with  No.  6  Victor  Electric  Fuzes  and  firmly 
tamped.  The  electrical  blasting  methods  are  fully  explained  on  pages 
125  and  126. 
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When  blasting  out  stumps  of  the  serai-tap  or  lateral  root  variety, 
that  is  stumps  having  both  tap  and  lateral  roots,  the  paramount  idea  is 
to  remove  not  only  the  part  of  it  that  projects  above  the  ground,  but  to 
cut  ofl  and  displace  the  roots  below  plow  level.  It  is  therefore  necessary 
to  place  the  charge  well  down  in  a  central  position  below  the  stump  in 
order  that  the  explosion  may  exercise  an  equal  pressure  on  all  the  roots. 
A  good  many  beginners  in  trying  to  carry  out  this  principle  make 
the  common  mistake  of  calculating  to  get  the  bottom  of  the  borehole 
under  the  center  of  the  stump  as  we  endeavor  to  show  in  Fig.  121.  As 
may  be  observed  that  point  would  be  the  ideal  location  for  the  charge, 
-  but  it  must  be  taken  into  consideration  that  if  a  charge  of  3  cartridges  is 
used  in  a  Ij4-inch  borehole,  this  will  occupy  at  least  20  inches  of  the 
length  of  same,  thereby  leaving  very  little  space  for  thorough  tamping. 

Furthermore,  the  bulk  of  the  charge  would  not  be  under  the  center 
of  the  stump  and  would  have  the  tendency  to  blow  out  tlie  loaded  side 
only  and  in  doing  so  it  would  probably  remove  only  half  of  the  stump, 
leaving  the  other  half  remaining  in  the  ground,  with  practically  no  soil 
resistance  to  enable  the  blaster  to  put  a  fresh  charge  on  the  opposite 
side. 

It  is  therefore  apparent  that  an  effort  should  be  made  to  locate  the 
centre  of  the  charge  at  a  point  beyond  the  centre  line  of  the  stump,  as 
shown  in  Fig.  122.  To  accompHsh  this  correctly,  a  Ij^-inch  diameter  hole 
should  be  bored  at  an  angle  of  about  45  degrees  inclined  towards  the 
center  of  the  stump.  This  hole  should  be  started  at  a  distance  away  from 
the  center  of  the  stump  equal  to  its  diameter,  and  should  be  of  sullicient 
length  so  that  the  bottom  of  same  will  be  past  the  center  line  of  the  stump. 
Primer  should  be  made  with  cap  and  fuse.  The  instruction  for  making 
the  primer  as  also  regarding  loading  and  tamping  should  be  carefully 
carried  out  as  contained  on  pages  1 19  to  124. 

Stumps  having  a  large  diameter  can  also  be  blasted  out  by  the  cap 
and  fuse  method  with  a  single  charge  by  boring  a  hole  past  the  center 
line  and  enlarging  end  of  same  with  one-quarter  of  a  cartridge  of  dyna- 
mite primed  with  cap  and  fuse.  This  small  charge  should  be  pressed 
down  to  the  bottom  of  borehole  and  should  not  be  tamped.  The  result 
will  be  as  shown  in  Fig.  123.  Under  no  consideration  should  the  hofe  be 
charged  until  it  has  had  time  to  cool  off.  The  best  plan  Is  to  work  on 
other  stumps  awhile  to  give  the  chamber  ample  time  to  cool. 

We  recommend,  however,.that  large  stumps  be  blasted  electrically. 
This  is  done  by  boring  auger  holes  either  partly  through  or  under  the 
principal  spreading  roots  and  one  deep  hole  placed  under  the  center  of 
stump  (Fig.  124),  All  charges  should  be  primed  with  No.  6  Victor 
Electric  Fuzes,  wires  of  which  should  be  connected  tc^ether  to  form  a 
circuit.  The  first  and  last  wires  remaining  should  be  attached  to  the 
two  leading  wires  which  are  connected  to  blasting  machine.  Although 
large  stumps  can  be  successfully  blasted  by  the  ordinary  cap  and  fuse 
method,  we  recommend  the  electrical  system,  as  there  is  an  economy  in 
dynamite  and  results  more  satisfactory, 
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For  cypress,  willows  or  stumps  in  v«ry  soft  soil  the  following 
method  of  blasting  is  recommended.  Place  three  to  six  holes  (according 
to  size  of  stump)  twelve  to  eighteen  inches  away  fr(Mn  stump  between 
lateral  roots  at  an  angle  of  about  75  degrees  inclined  towards  center  of 
same  (Fig,  126A).  Each  hole  should  be  charged  with  one  or  more  car- 
tridges of  Red  Cross  Extra  40%  primed  with  electric  fuze  and  fired 
with  blasting  machine.  By  adopting  this  method,  the  stump  will  be  split 
into  six  or  seven  pieces  and  all  roots  extracted,  leaving  a  very  slight 
indentation  in  ground. 

Table  of  Stump  Charges 

The  following  table  will  enable  the  beginner  to  obtain  an  idea  of  the 
number  of  Red  Cross  Extra  40%  Dynamite  cartridges  required  for 
various  size  stumps.  These  figures  are  for  old  but  sound  stumps.  Fresh, 
green  stumps  wilt  require  one-half  more  or  twice  as  much  dynamite,  and 
partly  decayed  stumps  less  than  amounts  shown.  After  he  has  obtained 
a  little  efficiency  in  doing  his  work  he  will  see  that  he  can  in  the  majority 
of  cases  considerably  reduce  these  charges. 


niameter  ol  Stump*  in  lochci  13       l8      24       30      36      42      48       54       6o      66 


Wroxjmaie  No.  of  ii"i8" 
Cariridgn  Red  Crot) 
4iffi  Extra  Dynunite. 


20^  Red  Cross  Dsmamite  for  Stumping 

In  many  soils,  except  loose  sand  or  swamps,  it  is  possible  to  blast 
out  stumps  more  economically  with  20%  Red  Cross  Dynamite  than  with 
the  405^  strength.  On  the  other  hand  in  very  loose  or  swampy  soil  it 
is  sometimes  advantageous  to  use  Du  Pont  N.  G.  Dynamite,  60% 
strength.  The  theory  is  this:  Sand  or  muck  will  blow  out  much  easier 
than  the  stump  and  offers  little  resistance.  Hence,  unless  there  is  a  good 
amount  of  sand  or  muck  between  the  charge  and  the  stump,  the  stump 
may  not  be  blown  out.  But  60%  N.  G.  Dynamite  is  so  fast  and  powerful 
it  blows  the  stump  out  before  its  power  is  lost  through  the  sand  or  muck. 
On  the  other  hand  where  the  soil  is  loam  or  clay  it  offers  good  resistance 
and  confines  the  force  of  40%  or  20%  Red  Cross  Dynamite  long  enough 
to  ensure  getting  out  the  stump. 
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SHOWING   "CHAMBERED"  OR  "SPRUNG"  BORE 
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ONLY  ONE  CHARGE 
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ELECTRICAL    BLASTING-TOP     VIEW     SHOWING 

CORRECT    LOCATION    OF    HOLES   BORED  INTO 

LATERAL  ROOTS  AND  METHOD  OF  CONNECTING 

FUZE  WIRES 

FIG.  114 
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Western  Fir,  Pine  mn6  Cedar  Stumpi 

In  the  States  of  Washington,  Oregon  and  parts  of  California,  where 
the  rainfall  is  large  and  the  ground  in  the  forests  is  always  damp,  many 
of  the  trees  grow  to  great  size — some  being  eight  or  ten  feet  in  diameter. 
The  roots  of  these  trees  usually  spread  out  near  the  surface  and  do  not 
grow  deep  into  the  ground  as  might  be  expected,  tap  roots  being  ex- 
tremely rare. 

The  object  when  blasting  these  stumps  is  not  to  split  them  but 
to  bring  them  out  entire  at  one  hlast,  with  all  of  the  roots  possible, 
because  if  the  charge  of  explosives  is  so  gauged  and  located  as  to  split 
the  stump,  it  generally  fails  to  bring  out  all  of  the  pieces.  As  the  prin- 
cipal object  is  to  get  out  as  much  of  the  stump  as  possible  at  a  minimum 
cost,  it  is  better  to  blast  it  out  first  and  then  it  can  be  easily  split  after- 
wards by  means  of  a  small  quantity  of  dynamite  exploded  in  auger  holes. 

The  common  rule  in  blasting  these  stumps  is  to  use  one  and  one-half 
pounds  of  Hercules  Powder-Stumping  L,  F.  per  foot  of  diametw,  with 
stumps  up  to  four  feet,  when  the  subsoil  is  clay.  For  larger  sizes  from 
two  to  two  and  cme-half  pounds  for  each  foot  in  diameter  should  be  used. 
Stumps  in  gravelly  or  loose  ground  require  one  pound  more  for  each 
foot  in  diameter. 

The  charge  of  explosives  is  best  placed  when  there  is  sixteen  to 
twenty-four  inches  of  earth  between  it  and  the  bottom  of  the  stump. 
This  results  in  the  force  of  the  explosion  radiating  to  all  sides,  lifting 
the  slump  clear  of  the  ground,  and  bringing  with  it  the  greatest  length 
of  roots.  If  the  charge  is  placed  too  close  to  the  stump,  the  effect  is  to 
qiUt  it,  leaving  the  roots  to  be  dug  out  at  extra  labor  and  expense. 

When  these  stumps  are  large  the  bottom  of  the  borehole  is  "sprung" 
or  chambered  until  it  is  so  large  that  the  increased  charge  required  can 
be  concentrated  under  the  center  of  the  stump.  The  chambering  is  done 
by  exploding  without  tamping,  first  a  half  cartridge,  then  several  suc- 
cessive charges  of  from  one  to  five  cartridges  each  in  the  bottom  of  the 
borehole.  When  the  hole  is  large  enough  it  is  given  time  to  cool  off  and 
is  then  charged  with  the  necessary  quantity  of  Hercules  Powder-Stump- 
ing L.  F.  to  bring  out  the  stump.  Under  no  consideration  should  the  hole 
be  charged  until  U  has  had  tinie  to  cool  off. 

The  best  plan  is  to  work  c(i  other  stumps  awhile  to  give  the  chamber 
time  to  cool.  \ 

See  pages  119  to  126  for  proper  methods  of  priming,  charging, 
tamping  and  firing.  ' 
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TOO  CLOSE  TO  BOTTOM  OF  STUMP 
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Redwood  and  Bigtree  Stamps 

The  ■way  to  estimate  the  quantity  of  Hercules  Powder-Stumping 
L,  F.  necessary  to  blast  out  stumps  larger  than  eight  feet  in  diameter, 
is  to  square  the  largest  diameter  in  feet,  the  result  being  approximately 
the  number  of  pounds  required.  For  example,  if  a  stump  is  eight  feet 
in  diameter  the  charge  of  Hercules  Powder-Stumping  L.  F,  should  be 
about  the  square  of  eight,  or  sixty-four  pounds.  Stumps  less  than  eight 
feet  in  diameter  require  a  little  greater  charge  for  their  size  than  do  the 
larger  stumps,  and  the  rule  with  them  is  to  use  as  many  pounds  of 
Hercules  Powder-Stumping  L.  F.  as  eight  times  the  largest  diameter  in 
feet.  On  this  basis  a  stump  six  feet  in  diameter  would  need  about  forty- 
eight  pounds  of  powder.  However,  the  successful  blasting  of  these  large 
stumps  depends  greatly  on  the  Judgment  of  the  blaster,  and  these  rules  ■ 
can  only  be  considered  as  a  general  guide.  This  can  easily  be  understood 
when  it  is  remembered  that,  owing  to  difference  in  soil  or  some  pecul- 
iarity in  the  growth  of  the  tree,  it  sometimes  requires  the  same  quantity 
of  explosives  to  properly  bring  out  a  stump  six  feet  in  diameter  as  it 
does  another  one  eight  feet  in  diameter. 

In  blasting  these  stumps  a  trench  is  dug  large  enough  to  permit 
placing  the  entire  charge  of  explosives  directly  underneath  the  center 
of  the  stump.  A  little  powder  blasted  in  holes  punched  with  a  crowbar 
will  prove  of  great  assistance  in  digging  this  trench.     (See  Fig.  127.) 


METHOD  OF   PLACING    HOLES    FOR    BLASTING 

CYPRESS,  WILLOWS  OR  STUMPS  IN  VERY  SOFT 

OR  LOOSE  SOIL 
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The  charge  should  be  firmly  tamped.  Avoid  being  on  the  same 
side  of  the  stump  as  the  trench  when  the  blast  is  fired,  as  fragments, 
etc.,  are  thrown  with  more  violence  and  to  greater  distances  on  that  side. 


SectHid-growth  Stumps 

There  is  often  directly  under  a  second-growth  sttitnp  the  decayed 
remains  of  the  original  stump ;  this  is  soft,  and  the  force  of  the  explosive 
when  placed  on  it  seems  to  merely  scatter  this  dead  wood  and  has  no 
marked  effect  upon  the  stump  above.  To  overcome  this  difficulty,  it  is  a 
good  plan  to  dig  under  the  stump  and  place  a  good  sized  flat  stone 
between  the  roots,  leaving  only  room  on  top  of  stone  for  the  dynamite. 
Damp  day  should  then  be  firmly  packed  around  the  dynamite.  This 
gives  sufficient  resistance  to  the  explosive  to  enable  it  to  lift  out  the 
stump.  Red  Cross  Extra  40%  dynamite  should  be  used.  See  pages 
119  to  126  for  proper  method  of  priming,  charging,  tamping  and  firing. 

Felling  Trees 

Occasionally  when  clearing  land  of  growing  timber,  it  is  of  ad- 
vantage to  blast  out  the  entire  tree  and  saw  off  the  root  afterwards. 

This  process  here  is  exactly  the  same  as  in  stump  blasting,  but  a  little 
more  dynamite  is  required  to  bring  out  the  free,  roots  and  all,  than  to 
blast  the  stump  after  the  tree  has  been  cut  and  the  lower  part  of  the 
trunk  is  usually  split  some.  The  blast  lifts  the  tree  straight  up  a  foot  or 
two;  then  it  falls,  generally  with  the  wind.  See  pages  119  to  126  for 
proper  method  of  priming,  charging,  tamping  and  firing. 

Splitting  Stumps  and  Logs 

When  stumps,  particularly  large  ones,  are  blasted  out  whole  or 
nearly  so,  it  is  sometimes  necessary  to  split  them  up  so  that  they  can  be 
conveniently  handled  or  burned.  This  can  be  readily  accomplished  with 
dynamite;  only  a  small  quantity  of  explosives  being  required  if  the 
charge  is  properly  tamped  in  auger  holes  bored  part  way  through  the 
stomp. 

In  the  South  the  pine  stumps  are  very  large  producers  of  turpentine 
and  by-products.  Nothing  is  so  effective  as  dynamite  for  breaking  up  a 
stump  for  this  purpose.  Charges  of  a  few  inches  of  Red  Cross  40% 
Extra  Dynamite,  exploded  simultaneously  in  several  auger  holes  bored 
in  the  stump,  will  shatter  it  up  into  exactly  the  size  required. 

When  logs  are  split  up  to  be  burned  quickly,  the  same  method  is 
used  as  when  splitting  stumps;  but  if  they  are  to  be  split  for  fence  rails, 
cordwood,  charcoal,  or  other  purposes  where  comparatively  even  and 
regular  sections  are  required,  Du  Pont  Blasting  Powder,  in  granulation 
FF,  FFF  or  FFFF,  should  be  used. 
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This  explosive  is  so  much  slower  in  action  than  dynamite  that  a 
series  of  properly  gauged  and  properly  placed  charges  will  split  a  log 
along  the  grain,  just  as  evenly  as  if  a  number  of  wedges  were  used. 

This  method  of  splitting  logs  is  so  much  quicker,  cheaper  and  easier 
than  any  other,  that  those  who- have  once  become  proficient  at  it  never 
give  it  up.  Auger  holes  one  inch  or  more  in  diameter  are  bored  along 
the  line  of  the  grain,  about  one-quarter  to  one-half  of  the  way  througli 
the  log,  the  depth  of  the  holes  and  the  distance  between  them  depending 
on  the  kind  of  wood,  the  grain  and  the  diameter  of  the  log,  A  few 
ounces  of  FF  Blasting  Powder  are  put  into  the  bottom  of  each  hole,  care 
being  first  taken  to  see  that  the  hole  is  dry,  then  wooden  plugs  are  driven 
firmly  into  the  tops  of  the  holes  to  tanqj  or  confine  the  charge. 

In  some  kinds  of  wood  it  is  best  to  leave  a  considerable  air  space 
between  the  bottom  of  the  plug  and  the  powder.  The  plug  must  have  a 
groove  in  the  side  large  enough  to  admit  the  electric  squib  wire  or  the 
fuse.  As  blasting  powder  is  exploded  by  a  spark  or  flame  it  is  not  neces- 
sary to  use  a  detonator  with  it.  Electric  squibs  are  similar  in  appearance 
to  electric  fuzes,  except  that  they  have  a  paper  capsule  instead  of  a  copper 
cap.  They  do  not  explode  when  the  electric  current  passes  through  them, 
but  ignite  the  blasting  powder  by  a  flash.  If  electric  squibs  and  a  blasting 
machine  are  used  for  exploding  the  charges,  they  can  all  be  fired 
simultaneously.  This  usually  is  the  best  and  cheapest  way  as  a  little 
less  powder  is  required  than  when  the  charges  are  exploded  separately 
with  fuse.  When  using  electric  squibs,  it  is  only  necessary  to  have  the 
groove  or  channel  in  the  sides  of  the  wooden  plugs  large  enough  for  the 
two  small  wires  to  run  through  it,  if  the  cap  of  the  electric  squib  is  put  in 
place  before  the  plug  is  driven  in.  When  driving  the  plug  care  must  be 
taken  that  the  wires  are  kept  free,  and  that  the  insulation  on  them  is  not 
damaged.  If  it  is  not  convenient  to  provide  wooden  plugs  in  this  work, 
damp  clay  tamping  may  be  used  on  top  of  a  wad  of  newspaper.  A  log 
two  feet  in  diameter  and  four  or  five  feet  long,  can  usually  be  split  in 
two  with  one  two-ounce  charge  of  FF  Blasting  Powder.  Longer  logs 
require  two  or  more  holes  and  logs  of  greater  diameter  require  heavier 
chaises.    The  holes  should  be  from  one  to  two  inches  in  diameter. 

Logs  may  all  be  split  into  fairly  regular  sections  with  dynamite  if 
care  is  taken  not  to  use  too  much.  To  split  a  solid  oak  log  ten  feet  long 
and  four  feet  in  diameter,  two  or  two  and  a  half  I34  x  8-inch  cartridges 
of  Red  Cross  Extra  20%  Dynamite  are  exploded  in  a  hole  drilled  from 
the  outside  to  the  center  of  the  log,  midway  between  the  ends.  This  will 
sometimes  split  the  log  in  quarters  if  the  charge  is  properly  confined  with 
tamping.  Only  about  half  as  much  dynamite  is  required  to  split  a  poplar 
log  of  this  size.  A  two-foot  pine  log  twenty  feet  long  can  usually  be  split 
in  halves  with  a  single  1 J4  ^  S-inch  cartridge  or  less  of  Red  Cross  Extra 
20%  Dynamite  exploded  as  described  above. 
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CHARGE-HOLE  BORED  INTO  BOULDER 
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Table  of  Fuse  Length* 

This  table  is  based  on  an  average  burning  speed  of  Crescent  Fuse  of  3  feet 
per  minute.  However,  fuse  that  has  been  loosely  rolled— thus  admilting  more 
niV  to  the  powder  train  inside  the  fuse,  wili  burn  more  rapidly.  Also,  fuse  in 
tightly  tamped  holes,  being  under  pressure,  burns  more  rapidly.  In  extreme 
cases  the  speed  reaches  5  f«t  per  minute.  In  subsoiling,  as  there  is  very  little 
material  thrown  up,  the  fuse  may  safely  be  cut  just  long  enough  to  reach  from 
the  charge  of  dynamite  to  a  few  inches  above  the  surface  of  the  ground.  But 
in  stump  blasting,  ditching  and  especially  in  boulder  blasting  it  is  oecesaaiy 
to  use  a  fuse  long  enough  to  allow  the  blaster  plenty  of  time  to  run  far  enough 
away  tobeoutof  reach  of  flying  stones  or  sections  of  stumps.  When  a  safe  distance 
has  been  reached  keep  the  eyes  on  the  stump  or  boulder  until  the  blast  occurs, 
then  look  upward  for  falling  pieces. 
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Boulder  Blasting 

There  are  three  ways  in  which  boulders  can  be  blasted.  These  are 
blown  as  "Mudcapping,"  "Snakeholing,"  and  "Blockholing,"  "Mud- 
capping;"  and  "Snakeholing"  are  the  easier  and  quicker  methods,  but 
require  more  dynamite.  It  is  almost  impossible  to  shatter  large  round 
boulders  of  hard  rock  by  either  of  these  methods,  without  using  an 
excessive  quantity  of  explosives. 

Madcapping 

When  blasting  boulders  by  mudcapptng  them  (also  called  "doby 
shooting"  or  "blistering")  the  charge  of  dynamite  is  packed  closely 
against  the  surface  on  the  top  or  side  of  the  boulder,  covered  with  mud 
and  exploded.  The  charge  should  be  placed  on  the  spot  which  would  be 
struck  with  a  sledge  if  the  boulder  were  small  enough  to  be  broken  in 
that  way,  and  should  be  packed  in  a  solid  mass  by  removing  the  paper 
cartridge  shells,  but  not  spreading  the  contents  over  the  surface  of  the 
boulder  any  more  than  absolutely  necessary.  When  working  with  bare 
hands,  it  is  a  good  plan  to  cover  the  dynamite  with  the  original  paper 
wrappers  of  the  cartridges  to  prevent  absorption  of  nitroglycerin  by  the 
pores.  This  paper  also  protects  the  dynamite  against  the  water  in  the 
mudcap.  A  blasting  cap  crimped  on  to  fuse  should  be  placed  in  the 
middle  of  the  chaise,  and  the  whole  covered  with  six  inches  of  damp  clay 
or  sand.  The  idea  is  to  get  the  mass  of  explosive  in  direct  contact  with 
the  boulder  and  exclude  all  air  cq^hions.  The  mud  or  damp  sand  should 
be  pressed  firmly  over  the  mass  of  dynamite,  care  being  taken  not  to 
cover  the  outer  end  of  the  fuse.  If  the  boulder  is  deeply  imbedded  in  the 
ground,  it  is  best,  before  blasting,  to  dig  away  or  loosen  some  of  the 
earth  surrounding  it.  . 

Blockholing 

This  is  the  most  economical  way  to  use  dynamite  in  breaking  up 
boulders,  although  it  takes  some  time  and  labor  to  drill  the  one  or  more 
necessary  holes  in  the  boulder.  The  holes  in  large  boulders  should  be  an 
inch  or  more  in  diameter,  while  three-quarters  or  seven-eighths  of  an 
inch  will  answer  for  the  smaller  ones. 

A  boulder  weighing  from  eight  to  ten  tons  can  be  well  broken  by 
drilling  a  one-inch  hole  in  it  near  the  center  from  two  to  three  feet  deep 
as  the  shape  and  grain  of  the  rock  may  demand,  and  exploding  in  the  hole 
four  to  five  one  and  one-quarter  by  eight-inch  cartridges  of  Red  Cross 
Extra  Dynamite  40%.  The  dynamite  should  be  poured  out  of  the  paper 
shells  and  packed  down  into  the  hole  with  a  stick.  When  it  is  all  in  place 
a  hole  is  made  in  it  with  a  sharp  stick  and  the  blasting  cap,  crimped  to  the 
necessary  length  of  fuse,  is  pushed  down  into  this  hole  and  held  in  posi- 
tion by  carefully  packing  any  clay  tamping  there  is  room  for  about  the 
fuse. 

HI 
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To  break  up  a  boulder  weighing  approximately  a  ton,  a  one-inch 
hole  eight  inches  deep,  charged  from  half  to  two-thirds  full  of  Red  Cross 
Extra  Dynamite,  is  required.  Smaller  boulders  require  holes  from  four 
to  six  inches  in  depth,  which,  if  necessary,  can  be  filled  full  of  Red  Cross 
Extra  Dynamite,  and  no  tamping  used. 


Snakeholing 

In  this  method  of  breaking  boulders  the  dynamite  is  placed  in  holes 
underneath  them  just  as  in  stump  blasting.  The  hole  is  made  with  a 
crowbar  or  dirt  auger  in  such  a  direction  that  the  charge  of  dynamite 
will  be  against  the  center  of  the  lower  side  of  the  boulder.  If  the 
boulder  is  hollow  or  flat  underneath,  the  explosion  of  the  charge  will 
break  it  in  pieces  and  throw  it  out  of  its  bed.  If  the  lower  side  is  round 
or  bulging  the  boulder  will  be  heaved  out,  but  will  not  be  so  well  broken. 
When  this  occurs  the  large  pieces  may  be  broken  by  mudcapping.  Care 
should  be  taken  when  the  charge  is  placed  to  leave  no  means  by  which  the 
force  of  the  dynamite  may  be  wasted.  If  it  has  not  been  thoroughly 
tamped,  or  if  it  is  too  near  the  surface  of  the  ground  and  not  in  the 
proper  position  beneath  the  boulder,  the  dynamite  may  blow  the  dirt  out 
and  leave  the  boulder  untouched. 

Red  Cross  40^  Extra  Dynamite  should  be  used  when  breaking  up 
boulders  in  this  way.  Only  from  one-half  to  two-thirds  the  quantity 
that  would  be  required  to  mudcap  the  same  boulder  is  needed,  provided 
it  has  a  hollow  or  flat  side  underneath.  Less  dynamite  is  required  in 
damp,  heavy  soil  than  in  light  or  sandy  soil. 

Caution:  BlocklioUng  and  snakekoUng  boulders  are  the  most 
dangerous  operations  in  agricultural  blasting,  because  pieces  of  rock  are 
often  thrown  great  distances.  Hence  it  is  necessary  to  get  300  to  400  feet 
away  before  the  blast.  To  reduce  the  risk  from  Hying  stones,  especially 
when  blasting  near  a  dwelling,  cover  the  boulder  with  a  number  of  leafy, 
branchy  boughs.  These  tend  to  retard  the  flying  stones  the  same  as  the 
rope  blankets  used  by  contractors  in  blasting  in  cities. 

The  quantity  and  strength  of  dynamite  required  naturally  depends 
on  the  size  and  shape  of  the  boulder.  The  "grain"  and  kind  of  rock  are 
also  important  points.  Red  Cross  Extra  Dynamite  40%  or  Du  Pont  fiOJfc 
N.  G.  Dynamite  is  best  for  blasting  boulders.  The  following  table  gives 
approximately  the  number  of  Ij^  x  8-inch  cartridges  to  blast  boulders 
of  different  sizes,  so  that  they  will  be  broken  into  pieces  small  enough 
for  one  man  to  handle,  provided  the  boulders  are  mostly  above  the 
surface  of  the  ground. 
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Table  of  Charge*  for  Boulder  Blaatiuf 


Awoximtt 

Number  of  .1- 

.-  cnrtto 

weight  of  B 

^.uWer 

M«dcwi"« 

BlocklioliliB  , 

lOO  lbs.  t 

□  500  ibs. 

J  tori 

itol 

1 

looo  lbs. 

2 

i! 

i 

2000lbs. 

>1 

i 

3000  lbs. 

3t 

I 

4000  lbs. 

4 

3i 

li 

5000  lbs. 

4) 

li 

7500  lbs. 

6 

5 

2I 

loooo  lbs. 

' 

6 

31 

If  boulders  are  largely  btiried  tn  the  ground  they  may  be  broken  by 
doubling  or  trebling  the  above  charges,  but  it  is  generally  less  expensive 
under  tliese  conditions  to  lift  the  boulder  out  of  the  ground  by  snake- 
holing  and  then  if  it  is  too  large  to  handle,  to  break  it  in  pieces  by  mud- 
cappmg.  For  lifting  without  breaking,  the  charges  in  above  table  may 
be  approximately  reduced  one-half. 


Ditching 

When  properly  used  dynamite  wil!  excavate  ditches  entirely,  spread- 
ing the  earth  over  the  land  some  distance  away.  In  the  same  way  much 
valuable  land  can  be  saved  by  blasting  straight  channels  to  straighten 
and  shorten  the  course  of  credts  and  streams.  It  is  not  necessary  in  this 
woric  to  blast  a  large  ditch  or  channel,  for  if  the  current  is  once  started 
through  a  small  one  it  will  soon  wash  it  out  to  the  proper  size. 

Ditches  can  be  dug  economically  and  satisfactorily  either  through 
diy  ground,  or  in  wet  heavy  soil,  even  though  it  should  be  covered  with 
several  inches  of  water.  The  best  and  most  systematic  way  of  doing  this 
class  of  work  is  to : 

( 1 )  Stake  out  and  measure  the  entire  length  of  the  ditch  required. 

(2)  Multiply  the  total  length  in  feet  by  12  inches  and  divide  by  28 
in  order  to  ascertain  the  number  of  holes  to  be  punched  or  bored.  The 
divisor  28  is  given  to  represent  the  normal  distance  between  holes.  In 
stiff  clay  or  hardpan  holes  should  be  26  to  28  inches  apart.  In  loose  or 
mucky  soil  where  there  will  be  a  good  flow  of  water  to  clean  out  bottom, 
holes  may  be  30  inches  apart. 

(3)  Carry  the  necessary  number  of  Red  Cross  Extra  20%  car- 
tridges required  (one  or  two  per  hole  according  to  conditions),  as  also 
the  number  of  Victor  No.  6  Electric  Fuzes  with  wires  the  required  length 
acording  to  the  depth  and  spacing  of  the  holes  (one  fuze  to  each  hole), 
to  where  the  work  is  to  be  done. 
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Diagram  showing  approximate  cross-section  o(  blasted  ditches  with  location 
and  amount  of  charge  required.  No.  1  shows  1  cartridge  tamped  in,  No.  2  two 
cartridges,  No.  3  two  cartridges  in  each  of  two  holes,  No-  4  three  cartridges  in 
each  of  three  holes. 
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(4)  Prepare  as  many  primers  as  there  are  holes  required.  Primers 
should  be  made  in  accordance  with  the  instructions  contained  on  page  — 
using  for  this  purpose  one  Victor  No.  6  Electric  Fuze. 

(5)  Punch  or  bore  a  row  of  holes  along  the  center  line  where  the 
ditch  has  to  be  made.  Holes  should  be  made  vertically  with  a  bar  not 
Jess  than  one  and  one-half  inches  in  diameter,  spaced  28  inches  apart,  and 
sunk  to  a  depth  approximately  within  6  inches  of  the  desired  depth  of 
the  ditch.  The  number  of  holes  bored  for  each  blast  should  be  consistent 
with  the  capacity  of  the  blasting  machine  to  be  used. 

(0)  If  the  work  is  dry,  charge  the  holes  after  they  have  all  been 
bored  to  save  time.  If  a  charge  of  more  than  one  cartridge  is  required, 
place  the  primed  cartridge  in  last,  and  tamp  well  to  top  of  the  ground. 

If  the  work  is  in  very  wet  or  swamp  soil  it  is  very  often  advisable  to 
load  the  holes  as  soon  as  bored  as  wet  shifting  soil  may  refill  the  hole. 
No  tamping  is  required  if  cartridges  are  well  covered  with  water, 

(7)  Connect  electric  fuze  wires  in  one  of  the  ways  illustrated  on 
page  146. 

(8)  As  soon  as  the  last  hole  is  charged  stretch  out  leading  wire  and 
connect  same  to  electric  fuze  wires,  caution  everyone  to  retire  and  when 
certain  that  every  one  is  at  a  safe  distance  away  connect  leading  wire  to 
blasting  machine  and  fire.  Never  connect  leading  wire  to  blasting 
machine  until  ready  to  Hre. 

In  this  way  ditches  can  be  dug  up  to  9  feet  wide  at  the  top,  3  feet 
wide  at  the  bottom  and  ^yi  feet  deep  for  approximately  6c.  per  lineal 
foot  or  8c.  per  cubic  yard.  The  top  width  depends  on  the  depth,  size  of 
the  charge,  kind  of  soil  and  consistency  of  same.  When  digging  ditches 
requiring  a  width  of  from  9  to  20  feet,  two  or  three  rows  of  holes  are 
necessary.  The  holes  should  be  the  same  distance  apart  in  the  rows, 
the  same  depth  and  charged  with  the  same  quantity  and  kind  of  dynamite 
as  for  the  narrower  ditches. 

Note:  If  in  doubt  as  to  the  proper  depth  of  holes  or  charge,  try  a  short 
test  blast  of  five  to  ten  holes. 

If  the  first  hole  in  the  second  or  succeeding  sections  is  spaced  the  regular 
26  or  28  inches  away  from  the  end  of  the  first  blast,  a  ridge  will  be  left  at 
that  point  in  the  finished  ditch.  To  overcome  this,  place  the  first  charge  in 
each  string  not  more  than  a  few  inches  away  from  the  end  of  the  last  blasted 

In  heavy  dry  soil  it  may  prove  advantageous  to  load  at  the  bottom  of  each  hole 
one  cartridge  of  Bed  Cross  Extra  40%  Dynamite,  underneath  the  20%  load,  the 
idea  being  that  the  weaker  dynamite  will  break  the  upper  soil  and  the  40%  will 
then  throw  it  out  better  than  if  20%  were  used  exclusively.  It  must  be  remembered 
that  the  kind  and  condition  of  the  soil  greatly  affect  the  work,  hence  no  hard  and 
fast  rules  can  apply.  ,.  j     j 

In  strongly  sodded  soil,  cutting  the  sod  with  a  spade  along  the  proposed  sides 
of  the  ditch  help  to  produce  a  clean  excavation. 
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Fig.  1  shows  method  of  connecting  single  row  of  holes  when  the  fuie  wires 
are  short,  the  leading  wire  being  connected  to  the  two  ends  of  the  series.  Kg.  2 
shows  a  method  requiring  less  leading  wire,  both  wires  of  the  duplex  leading  wire 
being  connected  to  separate  fuze  wires  at  one  end  of  the  series.  Fig.  3  shows  con- 
nections for  a  two-row  blast,  Fig.  4  for  a  three-row  blast,  Fig.  5  shows  a  vertical 
view  of  Fig.  2  connections,  and  Fig.  6  a  vertical  view  of  Fig.  1  c 
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Tabl«  of  Charges  for  Ditch  BlMting 
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Blasting  Ditches  Without  a  Blasting  Machine 

There  are  occasions  when  a  ditch  has  to  be  cut  through  very  swampy 
and  untrafficable  tnuctc,  which  makes  it  very  difficult  for  the  blaster  to 
conveniently  carry  out  all  the  work  necessary  when  the  blasting  machine 
has  to  be  used.  Then  again  in  the  same  soil  it  may  be  imperative  to  cut 
a  ditdi  300  to  500  feet  in  length  in  one  blast,  which  cannot  be  done  by 
means  of  ai  blasting  machine,  as  a  blasting  machine  will  fire  from  30  to 
250  feet  at  one  time  according  to  its  size.  When  this  occurs  the  follow- 
ing method  should  be  adopted : 

Punch  or  bore  a  row  of  holes  vertically  along  the  center  line  of  the 
proposed  ditch  with  a  bar  not  less  than  1  yi  inches  in  diameter,  down  to  a 
depth  approximately  within  6  inches  of  the  desired  depth  of  the  ditch, 
spacing  them  irom  18  to  24  inches  apart.  Elach  hole  should  be  charged, 
as  soon  as  made,  with  one  or  more  cartridges  of  Du  Pont  N.  G.  60% 
Dynamite  according  to  depth,  as  soon  as  bored.  Place  in  the  center  hole 
one  extra  cartridge  primed  with  a  blasting  cap  carefully  crimped  to  the 
proper  length  of  waterproof  fuse.  No  tamping  is  needed  provided  mud 
or  water  covers  the  charge.  The  primed  cartridge  should  not  be  loaded 
until  everybody  except  the  blaster  has  retired  to  a  considerable  distance 
from  the  line  of  the  ditch  in  order  to  avoid  the  great  amount  of  dirt 
thrown  out  around  that  vicinity.  The  primer  fuse  should  be  lighted  just 
as  soon  as  possible  after  the  primer  is  loaded,  the  blaster,  of  course, 
retiring  to  a  safe  distance.  The  charge  in  the  middle  hole  explodes  those 
in  the  holes  on  either  side,  and  the  effect  of  these  two  is  carried  to  the 
next  and  so  on  almost  instantaneously  to  the  ends  of  the  ditch. 
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Due  to  the  fact  that  tfie  closer  spacing  of  holes  and  more  expensive 
dynamite  are  required,  this  method  is  usually  somewhat  more  expensive 
than  when  the  electrical  method  is  employed.  It  must  be  remembered 
that  cold  weather  checks  the  action  of  Du  Pont  N.  G.  60%  Dynamite 
and  it  is  necessary  to  use  larger  charges  and  put  the  holes  closer  together 
than  in  warm  weather.  This  work  can  be  done  best  when  the  tempera- 
ture of  the  water  or  earth  is  above  50  degrees  Fahr.,  and  is  not  recwn- 
mended  for  lower  temperatures. 

For  ditches  with  a  width  at  the  top  greater  than  6  feet  two  or  three 
rows  of  holes  are  required.  The  holes  should  be  the  same  distance  apart 
in  tfie  rows,  the  same  depth  and  charged  with  the  same  quantity  and 
kind  of  dynamite  as  for  narrower  ditches.  The  following  table  shows  the 
spacing  of  the  rows  and  charge  per  hole  required  for  various  size  ditches : 

Table  of  Charges  for  Blmtting  Ditch  Withoat 
•  Blmating  Machine 


Top  width 
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In  order  to  enable  the  blaster  to  calculate  the  amolmt  of  dynamite 
required  to  cut  various  size  ditches,  the  following  table  used  in  conjunc- 
tion with  either  of  the  preceding  tables  should  prove  very  useful : 
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1760 

880  lbs. 

1584 
1338 
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76 
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304  " 
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26    " 
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152    " 

608  "  , 

28  '• 

71 

18  " 

36  " 

566 

142    " 

284  " 

1 132 

2»3" 

S66" 

I  rod    =      i6i  feet. 
10  rods  =    165    feet  or    55  yards. 
^  mile  =  1320    feet  or  440  yards  or  80  rods. 
}4  mile  =:  3040    feet  or  880  yards  or  160  rods. 
If  longer  ditches  or  larger  charges  are  required,  multiply  the  above 
figures  by  two,  three  or  four,  according  to  the  number  of  rows. 
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Note :  In  case  of  doubt  as  to  proper  distance  between  holes  or  rows, 
or  depth  and  strength  of  charges,  try  several  lO-holc  test  blasts,  with 
different  charges  at  different  distances  and  depths. 

When  wide  ditches  are  hiasted  requiring  two  or  three  rows  of  holes, 
the  center  hole  in  each  of  the  rows  should  be  primed  with  a  Victor  No.  6 
Electric  Fuze.  These  should  be  connected  together  and  fired  by  means 
of  a  blasting  machine.  In  some  cases,  when  the  rows  are  not  more  than 
36  inches  apart,  the  blast  can  be  effectually  made  by  placing  extra  holes 
between  the  rows  midway  between  the  two  center  holes.  The  primed 
cartridge  with  cap  and  fuse  is  then  inserted  in  the  center  hole  of  the 
middle  row ;  the  detonation  then  will  carry  by  means  of  the  extra  holes 
to  the  other  rows  already  charged  as  shown  in  the  diagram  below. 

Note :  lyasHng  o(  earth.  The  dirt  excavated  in  a  ditch  blast  will  fall  the  way 
the  wind  blows.  It  is  better  to  ditch  on  a  windy  day  to  obviate  the  possibility  ol 
dirt  falling  back  into  the  ditch. 


0  < ZXTRA    HOLE   FOB  FBIUER 


«  70K  CAUYIHG  DETONATIOK 


0<— EXTKA  HOLE POK CAKKVING 


Draining  Swamp*  and  Ponds 

Swamps  and  ponds,  except  where  they  are  close  to  rivers,  lakes  or 
the  ocean,  are  caused  by  spring  or  surface  water  collecting  on  low  ground 
without  a  lower  outlet.  As  a  rule  they  are  underlaid  by  a  hard  clay  or 
other  impervious  subsoils  which  prevent  the  water  from  sinking.  In  a 
great  many  instances  it  is  impracticable  to  drain  these  by  surface  methods 
or  ditching,  yet  they  can'often  be  permanently  dried  up  by  exploding 
deep  charges  of  dynamite  and  shattering  the  impervious  subsoil  beneath. 
The  number  of  charges  required  and  depth  of  same  depend  of  course  on 
the  size  of  area  to  be  drained,  the  amount  of  water  required  to  be  sunk, 
and  the  thickness  of  the  various  subsoil  strata  encountered  until  the 
'water-absorbing  sand  or  gravel  is  reached.  In  order  to  determine  the 
depth  required,  a  test  hole  is  bored  with  a  dirt  auger,  which  sliould  be 
pulled  up  from  time  to  time  in  order  to  clean  hole  out,  as  also  to  ascertain 
the  nature  of  the  soil  encountered  which  is  readily  seen  on  the  spiral 
thread  of  the  auger.  Once  the  water-absorbing  sand  or  gravel  is  reached 
the  depth  of  the  hole  is  noted  on  the  auger  shank.  This  test  hole  must 
not  be  charged,  as  it  is  too  deep.    The  hole  or  holes  for  charging  should 
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stop  about  6  inches  above  the  sand  or  gravel  tn  shallow  holes,  and  12  to 
18  inches  in  deep  holes.  It  very  often  happens  that  holes  have  to  be 
bored  to  depths  averaging  from  15  to  30  feet  before  the  water-absorbing 
strata  are  reached  and  in  order  to  do  this  it  is  necessary  to  use  an  ex- 
tension auger.  If  the  place  where  the  holes  are  to  be  put  down  is  covered 
with  water  too  deep  to  work  in,  the  boring  should  be  done  from  a  raft 
anchored  in  the  proper  position.  It  is  mudi  easier  to  operate  the  auger 
through  a  hole  in  the  center  of  the  raft  than  over  the  side.  As  soon  as 
the  hole  has  been  bored  to  the  required  depth  the  auger  is  withdrawn  and 
a  piece  of  IJ^-inch  pipe  sufficiently  long  to  reach  the  bottom  of  same 
and  5  or  6  inches  above  the  water  level  is  inserted.  Through  this  the 
dynamite  cartridges  are  dropped  one  at  a  time  and  pushed  to  the  bottom 
with  a  wooden  tamping  rod.  A  good  firm  push  will  hold  each  cartn<^e 
in  position.  The  last  cartridge  but  one  is  primed  with  a  Victor  Water- 
proof Electric  Fuze  and  one  cartridge  is  put  on  top  of  it  to  hold  same  in 
place,  as  it  is  not  advisable  to  give  the  primed  cartridge  too  hard  a  push 
with  the  tamping  rod. 

When  the  hole  has  been  charged  the  loading  pipe  is  withdrawn  and 
slipped  over  the  ends  of  the  electric  fuze  wires,  the  leading  wires  arecon- 
nected  on  to  the  electric  fuze  wires,  the  joints  being  carefully  protected 
with  insulating  tape  and  the  raft  is  poled  to  the  shore  or  a  safe  distance 
away  frwn  the  hole  while  the  leading  wire  is  carefully  paid  out.  The 
outer  ends  of  the  leading  wires  are  then  attached  to  the  blasting  machine, 
the  operation  of  which  explodes  the  chaise.  It  is  unnecessary  to  do  any 
tamping  in  this  work  if  the  holes  arc  filled  with  water.  The  cartridges 
should  not  be  slit.  The  explosive  to  use  is  Red  Cross  Extra  Dynamite 
40%.  The  following  table  gives  the  approximate  charge  for  holes  of 
different  depths : 


UeinhotBole. 

Appr 

Diimale  Number   of   il- 
ls'Clrtridset. 

5  ft. 

4- 

10  (t. 

7 

is(t. 

li 

20  ft. 

I? 

30  ft. 

25 

40  ft. 

3S 

Where  the  ground  is  swampy  or  ponds  fomi  in  the  wet  season  cmly 
and  dry  up  later  in  the  year,  the  blasting  should  be  done  in  the  dry 
seascm  when  a  raft  will  not  be  required.  This  blasting  should  be  dcme 
just  as  described  above  except  that  it  is  necessary  to  tamp  the  chat^e 
thoroughly  unless  the  borehole  fills  up  with  water.    In  this  work  it  is 
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sometimes  of  advantage  to  make  a  chamber  in  the  bottom  of  the  hole  by 
first  exploding  a  single  cartridge  in  the  bottom.  This  makes  it  possible 
to  get  more  of  the  main  charge  into  the  bottom  and  break  the  rock  or 
subsoil  better.  The  explosion  of  the  single  cartridge  may  close  the 
hole  a  little,  but  it  can  easily  be  opened  again  with  the  auger  or  an  iron 
rod.  The  maid  charge  must  never  be  loaded  immediately  after  chamber- 
ing, but  a  half  hour  or  more  allowed  for  the  bottom  of  the  borehole  to 
cool  off.  This  plan  of  chambering  the  bottom  may  also  be  followed 
when  water  fills  the  bore  holes. 

As  the  movement  of  water  into  this  hole  tends  to  carry  dissolved 
clay  with  it,  which  may  eventually  form  an  impervious  coating  over  the" 
sand  or  gravel  at  the  bottom  and  thus  stop  the  drainage,  it  is  advisable 
to  guard  against  this  by  filling  the  hole  with  coarse  material  immediately 
after  the  blast. ' 

Have  ready,  15  or  20  feet  from  the  proposed  hole,  a  pile  of  rubbish 
such  as  pieces  of  com  stalks,  cotton  stalks,  small  pieces  of  stump  wood 
and  a  few  forkfuls  of  hay  or  straw.  Dump  the  rubbish  into  the  blasted 
hole,  being  careful  not  to  clc^  it.  Poke  it  down  with  a  pole,  then  put  the 
hay  or  straw  on  top,  filling  in  the  last  few  feet  with  heavy  chunks  of  earth. 
Such  a  filled  hole  should  establish  permanent  drainage. 

See  pages  119  to  126  for  proper  methods  of  priming,  charging, 
tamping  and  firing. 


Road  Building 

Road  grading  and  ditching  always  take  more  or  less  digging,  but 
by  using  dynamite  to  loosen  up  the  hard  ground  or  shale,  and  to  blast 
out  the  rock,  roads  can  be  built  quickly  and  at  reduced  expense. 

To  blast  cuts  not  more  than  five  feet  deep  through  hard  earth  or 
shale  a  bar  should  be  driven  down  to  grade  and  two  or  three  lylx  8-inch 
cartridges  of  Red  Cross  Extra  Dynamite  40^1'  exploded  in  the  hole  thus 
made.  Be  sure  to  first  tamp  the  charge  properly.  Holes  should  be 
spaced  five  to  eight  feet  apart.  In  this  way  the  material  to  be  removed 
is  not  only  broken  up  so  that  it  can  be  shoveled  very  easily,  but  a  good 
portion  of  it  is  spread  over  the  surrounding  land  and  does  not  have  to 
be  handled. 

Roads  can  be  ditched  with  but  little  shoveling,  by  exploding  about 
half  a  cartridge  of  the  same  kind  of  dynamite  in  holes  along  the  sides  a 
foot  deep  and  two  to  three  feet  apart. 

If  it  is  necessary  to  cut  through  rock,  the  holes  should  be  drilled 
closer  tt^ther  and  charged  heavier.  See  pages  119  to  126  for  proper 
metfaods  of  priming,  charging,  tamping  and  firing. 
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Excavating  Cellars 

If  the  work  is  in  rock,  drill  the  holes  four  feet  deep  and  two  and  a 
half  to  three  feet  apart.  Charge  with  one  or  one  and  a  half  lyix  S-inch 
cartridges  of  Red  Cross  Extra  Dynamite  40%.  As  hand  drills  arc  not 
often  larger  than  one  inch  in  diameter,  it  will  be  necessary  to  pour  the 
dynamite  out  of  the  shells  and  pack  it  in  the  bottcsns  of  the  holes  with  a 
wooden  stick  exactly  as  when  blockholing  a  boulder  as  already  described. 
The  priming  and  tamping  are  also  done  as  when  blockholing  boulders. 
After  one  cut  or  bench  has  been  taken  out  in  part  or  over  the  entire 
surface  of  the  cellar  or  trench,  the  second  cut  of  three  or  four  feet  may  be 
commenced  and  the  excavating  continued  in  this  way  until  the  proper 
d^th  is  reached. 

When  the  cellar  foundations  are  to  be  in  earth  or  shale  the  blasting 
is  done  as  in  road  grading  already  described.  A  small  shallow  cellar  not 
larger  than  fifteen  by  twenty  feet  nor  deeper  than  four  feet  can  be 
economically  excavated  in  earth  almost  entirely  and  with  practically  no 
shoveling  by  drilling  holes  three  feet  apart  each  way,  and  three  feet  nine 
inches  deep  and  loading  in  each  hole  two  1 J4  x  8-inch  cartridges  of  Red 
Cross  Extra  Dynamite  20%.  The  explosion  spreads  practically  all  of  the 
material  excavated  over  the  adjacent  ground  for  some  distance. 

The  charges  should  each  be  primed  with  an  electric  fuze,  should  be 
well  tamped,  and  all  exploded  together  with  a  Reliable  Blasting  Machine. 
See  pages  119  to  126  for  proper  methods  of  priming,  charging,  tamping 
and  firing. 


Sinking  WelU 

Wells  are  generally  sunk  through  rock  or  ground  which  cannot  be 
dug  to  advantage  without  the  aid  of  explosives.  In  well  sinking  when 
rock  is  reached  and  the  earth  or  sand  above  is  properly  supported,  a  circle 
of  four  or  five  drill  holes  should  be  started  about  half-way  between  the 
center  and  the  sides  of  the  well  and  pointed  at  such  an  angle  that  they  will 
come  closer  together  near  the  center  when  they  are  three  or  four  feet 
deep.  These  holes  should  be  loaded  about  half  full  of  Red  Cross  Extra 
Dynamite  40%,  with  damp  clay  or  sand  tamping  packed  firmly  above  to 
the  top  of  the  hole  and  then  exploded  all  together  from  the  surface  by 
electricity.  The  result  of  this  shot  will  be  to  blow  out  a  funnel-shaped 
opening  in  the  center,  and  the  bottom  can  then  be  squared  up  with  anothtt 
circle  of  holes  drilled  straight  down  as  close  to  the  sides  as  possible.  If 
the  well  is  large  it  may  be  necessary  to  drill  a  circle  of  holes  between  the 
inner  and  outer  circle.  The  above  process  should  be  repeated  until  the 
well  has  passed  through  the  rock  or  has  been  sunk  to  the  necessary  depth. 
Do  not  in  any  case  enter  a  well  until  all  the  fumes  of  the  last  blast  have 
come  out.  If  in  doubt,  lower  a  lighted  candle  to  the  bottom,  if  it  cob- 
tinues  to  burn  the  well  may  be  entered  safely.  See  pages  119  to  126  for 
proper  methods  of  priming,  charging,  tamping  and  firing. 
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Digging  Post  Holes 

Only  enough  dynamite  should  be  used  in  this  work  to  make  the 
^iS&"S  ^3sy  because  Ui^r  charges  loosen  the  ground  to  such  an  extent 
that  it  is  difficult  to  make  the  poles  or  posts  as  firm  as  they  should  be. 
This  applies  particularly  to  large  poles. 

To  do  this  blasting  a  hole  is  bored  into  the  ground  within  6  inches 
of  the  desired  depth  of  the  hole.  In  the  bottom  of  this  hole  from  one- 
quarter  to  a  whole  cartridge  of  Red  Cross  Extra  Dynamite  40?^  is 
exploded.  No  tatnpii^  should  be  done  as  this  would  cause  the  dynamite 
to  loosen  the  surrounding  ground  too  much. 


Shattering  Subsoil  and  Hardpan 

Plowing  and  cropping  the  same  soil  year  after  year  robs  the  topsoil 
of  many  of  its  original  crop-bearing  properties.  Deep  plowing  as  a  rule 
is  the  remedy  for  soil  deterioration.  When  a  subsoil  plow  is  used  a 
noticeable  increase  in  the  crops  is  obtained  although  the  soil  is  only 
indifferently  broken  up  to  a  maximum  depth  oJ  18  inches.  How  much 
more  then  may  be  expected  if  4  or  5  feet  of  virgin  soil  is  rendered  porous 
and  mellow!  Red  Cross  Extra  Dynamite  accomplishes  this,  as  it  thor- 
oughly breaks  up  and  shatters  the  hardpan,  or  hard  impervious  clay  to 
this  depth.  It  aerates  same  and  places  at  the  disposal  of  plant  life  an 
enlarged  moisture  reservoir  and  all  the  soluble  fertilizing  mineral  ele- 
ments contained  in  that  virgin  ground. 

In  doing  this  work  the  greatest  efficiency  is  obtained  by  boring  holes 
at  intervals  of  15  to  20  feet  to  a  depth  of  3  to  4  feet  according  to  thickness 
of  the  day  subsoil.  Each  hole  is  charged  with  one-half  of  a  IK"  8-inch 
cartridge  of  Red  Cross  Extra  Dynamite  20%,  primed  with  cap  and  fuse. 
After  the  charge  is  placed,  holes  are  tamped  as  compactly  as  possible  up 
to  the  surface.  The  tighter  the  tamping  is  done  the  better  will  the 
results  be  and  it  is  very  important  that  this  be  done  properly  in  order  to 
minimize  as  much  as  pos^ble  the  effect  of  the  explosion  on  the  surface 
soil.   See  page  122, 

When  blasting  hardpan  the  holes  should  be  bored  to  within  about 
six  inches  of  the  bottom  of  the  hardpan  and  the  charge  of  dynamite 
placed  at  that  point,  the  object  being  to  shatter  the  greatest  area  possible 
and  not  to  merely  make  a  chamber  in  the  ground  under  the  hardpan.  The 
spacing  of  holes  should  be  somewhat  closer  and  charge  of  dynamite 
should  be  somewhat  heavier  than  when  blasting  ordinary  subsoil.  When 
the  hardpan  is  thin,  six  to  twelve  inches,  the  charge  should  be  not  more 
than  half  a  cartridge  placed  in  the  middle  of  the  hardpan. 
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In  some  kinds  of  hardpan,  Hke  cemented  gravel,  it  tnay  be  necessar>- 
to  vary  a  little  the  instructions  given  above.  These  instructions  will, 
however,  answer  for  a  guide  until  practice  shows  that  some  slight 
changes  in  the  way  of  blasting  these  irregular  hardpans  will  prove  of 
advantage.  If  properly  done,  it  may  not  be  necessary  to  blast  subsoil 
or  hardpan  more  often  than  once  in  ten  years.  In  orchards  in  California 
hardpan,  heavier  charges  are  sometimes  used  in  the  boreholes  so  that  the 
blast  will  leave  a  considerable  opening,  which  can  be  filled  with. special 
fertilizers.  Subsoil  blasting  should  be  done  only  when  the  ground  is 
dry  because  wet  subsoil  is  not  easily  cracked  and  shattered,  and  tends  to 
come  up  on  top,  leaving  a  large  hole  where  each  blast  was  fired. 


Tree   Planting 

The  method  to  be  employed  in  doing  this  work  is  to  punch  a  hole 
in  the  ground  at  the  point  selected  for  planting  the  tree,  to  a  depth  of  two 
to  five  feet  according  to  nature  of  soil,  and  location  of  hardpan,  if  any. 

In  very  tight  soils,  as  in  California  hardpan  a  whole  cartridge  of 
Red  Cross  Extra  20%  or  evep  40%  may  be  necessary.  These  heavy 
chaises  should  be  tamped. 

The  usual  charge  is  one-half  cartridge  of  Red  Cross  Extra  Dyna- 
mite 20%  per  hole,  primed  with  cap  and  fuse.  If  the  soil  in  which  the 
tree  is  to  be  planted  is  of  a  hardpan,  shale  or  very  compact  clay,  holes 
should  be  tamped,  as  also  in  the  case  when  pecan  trees  are  planted,  other- 
wise no  tamping  is  necessary. 

The  common  practice  is  to  plant  the  trees  shortly  after  the  holes  are 
blasted.  Some  orchardists,  however,  believe  best  results  will  be  obtained 
when  holes  for  Spring  planting  are  blasted  in  the  Fall. 

This  affords  about  six  months  time  for  the  air,  moisture  and  sun- 
light to  work  on  the  subsoil  and  mellow  it. 

If  trees  are  planted  immediately  after  the  blast,  care  must  be  taken 
to  poke  down  the  upheaved  soil  at  the  bottom  of  the  hole  or  settle  it  well 
with  water.  If  this  is  not  done,  the  dirt  may  shrink  away  from  the  roots 
of  the  tree,  leaving  is  suspended  in  air  or  water  and  thus  killing  it.  This 
is  undoubtedly  the  cause  of  the  death  of  the  few  dynamite-set  trees 
reported  as  failures.  A  little  care  in  settling  the  dirt  will  prevent  this 
trouble. 

Table  of  Charges  and  Amount  of  Red  CroM  Extra  Dynamite 
20%  Required  per  Acre  for  Planting  Trees 


Sir 

Tree* 

per  »cre. 

-># 

15  ft. 

196 

30   " 
30   " 

no 
49 

40   " 

25 

"Vii.* 
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CtdtWaUng  or  Rejuvenating  Old  Fmit  Trees, 

Grape  Vines,  Etc 

The  principal  objects  to  be  attained  by  using  dynamite  in  cultivating 
or  rejuvenating  old  fruit  and  other  trees,  grapevines,  etc.,  is  to  open  up 
the  subsoil  so  that  the  roots  may  spread  farther  and  go  deeper  and  also 
so  as  to  increase  the  waterholding  capacity  of  the  soil,  to  prevent  the 
surplus  moisture  from  lying  on  or  near  to  the  surface.  This  work  is, 
therefore,  very  much  like  subsoil  or  hardpan  blasting,  especially  in  such 
places  where  resistant  soil  conditions  are  encountered. 

In  California  and  other  States,  where  many  orchards  grow  over 
hardpan,  holes  are  often  drilled  from  3  to  5  feet  deep  and  sometimes 
placed  only  6  feet  away  from  the  trees.  When  holes  are  within  6  feet  of 
the  trees,  the  charge  is  reduced. 

It  is  not  often  advisable  to  blast  with  large  charges  or  so  close  to  the 
tree  that  many  of  the  roots  will  be  broken.  When  this  occurs  it  is  neces- 
sary to  prune  the  top  of  the  tree  so  that  the  transpiration  will  properly 
correspond  with  the  feeding.  Do  not  fail  to  carry  out  the  priming, 
charging  and  tamping  instructions  as  contained  on  pages  119  to  126. 


Thii  diagram  represents  a  iQuare  acre,  approximately,  with  trees  growing  ai 
30  feet  distances  "  on  the  square."  The  black  dots  represent  the  trees,  the  crosses 
the  blasts,  and  the  circles  the  areas  broken  by  the  blasts.  This  system,  with  holes 
punched  in  the  centers  of  the  squares  is  the  best  when  trees  are  spaced  up  to  twenty 
feet  apart.  As  20-fcct  spacing  does  not  exactly  cover  a  square  acre  half  the  eSect 
of  the  blasts  on  two  sides  of  the  acre  will  be  in  the  two  adjacent  acres. 
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Table  of  Charcea  and  Amonnt  of  Red  Crols  Extra  Dynamite 
Required  per  Acre  for  Orchard  Rejuvenation 


Diauaa 
treet. 

Tr«* 
per 

LocitioB  ot  iKriM  lar  Dmunlt*. 

Ntunber  of 

holM 
pet  •«*. 

198 

Poaada  ol 
Rtd  Cro« 

DyOKDite 

SSI 

p«hoifc 

15  ft. 
3D  ft. 

196 

Midwaj-  between  on  diagonal  lines. 

49 
28 

20  ft. 
30  ft. 

49 

Midway  between  on  square  lines. 

91 

53 
23 

30  ft. 
40  tt. 

49 

25 

Ten  feet  from  tree  on  three  sides. 

147 

75 

37 
19 

Blastins  Ice 

Ice  gorges  may  often  be  prevented  by  shattering  the  large  floating 
cakes  with  Red  Cross  Extra  Dynamite  40%  so  that  they  will  not  lodge 
at  dams  or  in  the  narrow  parts  of  the  stream.  To  break  these  cakes 
several  cartridges  of  the  dynamite  tied  together  in  a  bundle  are  laid  on 
the  ice  and  exploded.  This  is  repeated  until  the  cake  is  thoroughly 
shattered  and  broken  up.  The  size  of  the  charge  and  the  number  of  times 
the  blasting  must  be  repeated  depend  altogether  on  the  thickness  of  the 
ice  and  the  size  of  the  cake.  One  cartridge  of  the  bundle  is  primed  with 
blasting  cap  and  fuse,  but  before  this  the  dynamite  must  be  thoroughly 
thawed  and  kept  thawed  until  it  is  laid  on  the  ice.  This  blasting  can  be 
done  best  along  broad,  slow-moving  parts  of  the  stream  where  it  is  easy 
to  get  on  to  the  ice  cakes  either  from  the  shore  or  from  boats.  When  the 
streams  are  narrow  the  charges  of  dynamite  may  be  thrown  on  to  the  ice 
from  the  shores,  or,  if  the  ice  is  running  swiftly,  they  may  be  dropped  on 
to  the  cakes  from  the  downstream  side  of  bridges.  When  the  charges 
consisting  of  two  or  more  cartridges  tied  together  in  a  bundle  are  to  be 
thrown  on  to  the  floating  ice  either  from  bridges  or  the  shore  a  block  of 
wood,  piece  of  board  or  something  of  that  kind  should  be  tied  to  the 
charge  to  keep  it  from  rolling  out  of  position  after  it  lands  on  the  ice. 
As  it  is  necessary  when  blasting  ice  in  this  way  to  light  the  fuse  while 
the  dynamite  is  in  the  hands  of  the  blaster,  particular  attention  must 
be  given  to  havii^  the  fuse  plenty  long  enough  and  the  charge  must  be 
thrown  just  as  soon  as  the  fuse  is  lighted. 
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The  following  *able  gives  the  approximate  quantity  of  Red  Cross 
Extra  Dynamite  40?fe  required  to  break  floating  ice  cakes  of  different 
thickness  when  the  dynamite  is  exploded  on  the  surface  of  the  ice.  The 
number  of  chaises  necessary  depends  on  the  size  and  extent  of  the  ice 
cake : 


of  .1"  = 


6  to   J 
10  to  I. 


To  open  ice  gorges  already  formed,  a  channel  should  be  cut  through 
them  beginning  on  the  down-stream  side  and  working  up.  stream  along 
the  line  of  tjie  strongest  current.  In  large  streams  this  channel  should  be 
about  fifty  feet  wide,  and  if  the  gorge  does  not  move  after  the  channel 
has  been  cut  through,  it  will  then  be  necessary  to  begin  at  the  down- 
stream side  of  the  gorge  again  and  widen  the  channel  until  the  ice  has 
been  carried  away. 

To  make  the  channel,  holes  are  cut  with  an  axe,  bar  or  ice  spade 
through  the  ice  twenty  to  thirty  feet  apart.  These  holes  are  laid  out  in 
a  semi-circle  with  the  two  end  holes  about  twenty  to  thirty  feet  back  from 
the  open  water  and  fifty  feet  apart. 
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The  charge  consists  of  several  1 J4  x  8-inch  cartridges  of  Red  Cross 
Extra  Dynamite  40%,  tied  securely  together  with  string,  one  of  the 
cartridges  having  been  primed  with  a  Victor  Waterproof  Electric  Fuze. 
When  the  charges  for  all  of  the  holes  are  prepared  they  are  connected 
tc^ether  and  to  the  leading  wires.  Each  charge  is  then  lowered  by  the 
electric  fuze  wires  into  the  water  and  pushed  under  the  down-stream  ice 
with  the  tamping  stick.  If  the  current  is  strong  enough  to  carry  the 
charge  down  stream  the  electric  fuze  wires  should  be  long  enough  to  let 
it  float  six  or  eight  feet  below  the  holes,  In  a  slow  current  a  block  of 
light  wood  may  be  fastened  to  each  bundle  of  cartridges  to  make  it  float 
gainst  under  side  of  ice.  The  explosion  of  all  of  these  charges  simul- 
taneously by  the  operation  of  the  blasting  machine  will  break  up  the  first 
fifty  or  sixty  feet  of  the  channel  and  the  broken  ice  will  immediately 
iloat  away  unless  the  current  of  the  stream  is  very  sluggish.  In  that  case 
the  broken  ice  should  be  pushed  out  with  poles  into  open  water,  before  it 
has  time  to  freeze  in  place  again.  This  same  operation  is  repeated  cutting 
out  fifty  or  sixty  feet  or  more  of  the  channel  with  each  blast  until  the 
gotge  has  been  cut  through.  If  the  ice  is  from  two  to  four  feet  thick  the 
charge  in  each  hole  should  be  from  two  to  five  1J4  x  8-inch  cartridges 
of  Red  Cross  Extra  Dynamite  40%,  In  ice  six  to  eight  feet  thick,  each 
charge  must  be  increased  to  ten  or  twelve  cartridges.  When  the  ice  is 
thick,  and  large  charges  are  necessary,  the  holes  have  to  be  from  six  to 
twelve  inches  in  diameter  in  order  to  get  the  bundle  of  cartridges  through 
them.  These  large  holes  can  be  cut  through  the  ice  more  easily  by 
exploding  half  cartridges  of  the  dynamite  in  small  holes  made  with  bars. 

In  this  work  particular  attention  should  be  given  to  having  the 
dj-namite  in  a  well-thawed  and  soft  condition  when  it  is  used,  and  to 
guard  against  breaking  insulation  of  fuze  wires  or  withdrawal  of  fuzes 
by  the  pull  of  the  current. 

Ice  is  blasted  from  watering  places  for  stock  either  by  exploding  the 
dynamite  on  the  ice  or  in  the  water  under  the  ice.  See  pages  119  to  126 
tor  proper  methods  of  priming,  charging,  tamping  and  firing. 


Starting  Log  Jams 

To  start  log  jams  with  dynamite  llie  charge  of  several  cartridges  or 
in  some  instances  of  many  pounds  of  dynamite  is  exploded  on  or  under 
the  logs  forming  the  key  of  the  jam.  When  small  charges  are  enough, 
the  cartridges  are  tied  in  a  bundle  as  when  blasting  ice.  If  charges  of 
fifty  pounds  or  more  are  necessary  the  dynamite  may  be  put  in  a  bag  or 
left  in  the  oijginal  wooden  cases.  The  charge  is  primed  with  a  Victor 
Waterproof  Electric  Fuze  and  after  being  firmly  secured  in  the  proper 
position  is  exploded  from  the  shore  with  a  blasting  machine. 

Blocks  in  log  roUways  caused  by  rain  and  snow  freezing  and  binding 
the  logs  together  are  broken  up  by  exploding  charges  of  dynamite  in 
different  places  under  the  logs  until  they  are  loosened  and  can  be  rolled 
apart. 

Red  Cross  Extra  Dynamite  40%  is  recommended  for  starting  log 
jams  and  for  opening  the  rollways.  See  pages  119  to  126  for  proper 
niethods  of  priming,  charging,  tamping  and  firing. 
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WHAT  TO  DO  WHEN  WANTING  DYNAMITE 

In  the  foregoing,  Red  Cross  Extra  Dynamite  and  Du  Pont  Blasting 
Supplies  have  been  carefully  described,  and  the  way  to  store  and  nse 
them  explained.  When  blasting  is  contemplated  refer  to  the  section  on 
the  kind  of  work  to  be  done  and  find  the  kind  of  dynamite  recom- 
mended for  that  work  and  about  how  much  will  be  required. 

If  the  dynamite  is  to  be  used  for  blasting  stumps,  multiply  the  num- 
ber of  stumps  to  be  blasted  by  the  number  of  cartridges  for  a  stump 
the  size  they  will  average  and  divide  the  number  of  cartridges  by  two 
to  get  the  number  of  pounds  required. 

We  prefer  to  sell  through  local  dealers  when  possible.  If  we 
have  a  representative  in  your  locality  carrying  stock,  your  order  Nvill  be 
forwarded  to  him  to  be  filled  from  his  own  stock.  If  we  have  no  dealer 
nearby,  we  shall  make  shipment  from  our  nearest  distributing  point, 
and  it  it  is  to  be  a  charge  account,  the  goods  will  be  invoiced  to  the 
storekeeper  who  has  agreed  to  carry  your  account,  but  shipment  will 
be  made  direct  to  you. 

You  can  buy  any  quantity  of  dynamite  from  one  cartridge  up  from 
local  dealers  who  have  stock  on  hand,  but  on  orders  sent  to  this  CcMn- 
pany  for  direct  shipment,  broken  lots  cannot  be  purchased.  The  small- 
est direct  shipment  that  we  can  accept  for  dynamite  is  25  pounds ;  for 
caps,  100;  for  fuse,  100  feet.  Orders  for  larger  quantities  must  be 
in  multiples  of  these  figures;  for  instance,  50,  75,  100  and  upwards 
pounds  of  dynamite;  100,  200,  300,  etc.,  caps;  100,  200,  300,  etc.,  feet 
of  fuse. 

The  minimum  freight  charge  is  on  the  basis  of  100  pounds;  hence 
freight  will  be  the  same  on  25,  50,  75  or  100  pounds. 

As  soon  as  you  have  sent  in  an  order,  be  sure  to  notify  your  local 
freight  agent,  so  that  he  may  advise  you  promptly  of  the  arrival  of  the 
shipment.  It  is  required  by  law  that  explosives  be  removed  trova 
freight  stations  within  48  hours  after  their  arrival.  Order  about  3  to 
4  weeks  before  you  need  the  dynamite  and  supplies. 

Tear  Out  and  Fill  In  Opposite  Page 
When  Ordering  Supplies  9S^ 


It  is  best  to  do  this  whether  you  can  get  them  from  your  local 
dealer  or  not.  Many  of  our  dealers  do  not  carry  Blasting  Supplies  in 
stock,  but  will  see  that  your  order  is  filled.  They  need  this  written 
order.  Even  if  the  dealer  carries  a  stock  of  Blastmg  Supplies,  it  is  a 
great  convenience  for  him  to  have  this  written  order,  and  tends  to 
prevent  errors  or  omissions. 

If  we  have  no  dealer  in  your  locality  send  us  the  order  and  remit- 
tance and  we  will  see  that  you  are  supplied. 

E.  I.  du  PONT  de  NEMOURS  POWDER  CO.. 
Wilmington,  Del. 
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New  Farms 
For  Old 

There's  a  new,  rich  farm  right 
under  the  old,  vrorn-out  one 

You  can  bring  the  new  one  into 
use,  and  get  largely  increased 
crops  by  Deep  Plowing  vhth 


Red  Cross  Vo-w  Freezing 

=DYN  AMITE  ^ 


DEALERS  WANTED  EVERYWHERE 

We  want  a  dealer  in  eveiy  ci^,  town  and 
village  not  already  covered.  We  request  any 
hardware  dealer  or  general  store-keeper  reading 
diis  booklet  to  mail  the  Card  No.  3  on  inside 
back  cover,  K  he  would  Hke  to  consider  oui 
proposition  to  hand  out  our  literature  and  take 
orders  for  out  products  for  agricultural  or  other 
uses.  He  need  not  cany  any  stocks  of  oui 
goods  nor  m^e  any  investmmt  of  capital  to  do 
this.  His  orders  will  be  prcHi^itty  filled  from 
the  nearest  maganne. 


PROFESSIONAL  BLASTERS  CAN  FIND 

PROFITABLE  EMPLOYMENT 

ON  FARMS 

Threshermen  and  others  doing  farm  work  of 
various  kinds  at  certain  seasons  of  the  year  can 
obtain  much  profitable  employment  from  farm 
owners  by  learning  to  do  blasting  for  diem  in 
case  th^  do  not  wiA  to  do  it  themselves.  We  ' 
would  take  pleasure  in  instructing  any  man  in 
methods  of  doing  the  work.  For  informatioD 
on  this  subject,  fill  in  and  mail  the  Card  No.  2 
printed  on  the  inside  back  cover. 


BE 


New  Farms  For  Old 

THROUGH 

Deep  Plowing 


(gUPONP 

RED  CROSvS 

LOW   FREEZING 

DYNAMITE. 


Thla  booklet  carrlea  a  new 
and  wonderful  message  to 
every  farmer 

It  tells  the  results  of  sub- 
soiling  with  dynamite,  which 
has  been  called 

"GREATER.  THAN 
IRRIGATION" 

Read  every  word  of  It. 
Then,  If  you  are  a  progress- 
Ive  farmer,  you  will  promptly 
take  advantage  of  the  oppor- 
tunity herein  set  forth 


COFIRIQHT.    l»ll 

E.  I.  dn  Pont  de  Nemours  Powder  Co. 

Eitdbllshed  lace 
WILHINarON,   DEL. 
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The  Principles  of  Plant  Growth 


Scientific  agncultutists  have  diicovered  that  water  is  the  most  important 
dement  in  all  kinds  of  plant  growth.  Soil  which  is  of  the  natural  consistency 
to  allow  water  to  circulate  freely  through  it  and  tbll  retain  or  conserve  it  so 
that  it  is  available  at  all  timet  for  growing  plants,  may  be  considered  as  ideal 
for  agricultural  purposes.  Few  soils  possess  this  natural  consistency.  Other 
khIs,  which  may  be  clas»Ged  as  good,  average,  or  fair,  must  have  artificial 
[vepaiatioD  in  order  to  make  them  produce  the  results  that  may  be  expected 
from  the  rardy-found  perfect  natural  soil. 

Few  persons  understand  the  principle  of  plant  growth.  It  is  not  necessary, 
as  many  suppose,  that  the  root  of  a  jAunX  shall  come  in  actual  contact  with  all 
of  the  jAant  food  dements  of  the  soil  needed  for  the  sustenance  of  the  plant  or 
tree.  Plant  roots  have  the  power  to  draw  from  the  surrounding  soil  the  nee- 
cesiary  dements  of  plant  food,  provided  the  soil  is  of  such  a  character  as  to 
permit  the  passage  of  these  elements  through  it.  Water  or  moisture  is  the 
carrier  of  these  jAaai  food  dements  through  the  soil  and  into  the  plant  roots. 
This  will  indicate  the  I'mpcntance  of  a  porous  soil  which  will  permit  the  free 
passage  of  water  throu^  it  in  order  that  i^ants  growing  upon  the  surface  may 
he  properly  nurtured  for  rapid  and  healthy  growth.  It  is  because  the  action  ot 
an  explosive  on  soil  causes  it  to  become  thoroughly  loosened  and  aerated  that 
trees  planted  in  blasted  holes  show  so  much  stronger  and  healthier  growth  than 
trees  planted  under  old  conditions. 

In  order  to  give  those  who  may  not  understand  the  subject  an  idea  of 
the  scientific  principles  of  plant  growth,  we  will  quote  Mr,  W.  J.  Spillman, 
Agriculturist  in  charge  of  Farm  Management  Investigations,  Bureau  of  Plant 
Industries,  U.  S.  Department  of  Agriculture,     He  says  in  a  recent  bulletin: 

"  Plant  food  is  dissolved  in  water.  While  a  plant  is  growing,  a  constant 
stream  of  water  flows  up  through  it  and  evaporates  at  its  leaves.  For  every 
pound  of  increase  in  dry  matter  made  by  the  plant,  from  300  to  500  pounds  of 
water  flow  up  through  it. 

"  Plant!  in  their  growth  make  use  of  thirteen  elements,  nine  of  which  they 
secure  directly  from  the  soil.  These  are  called  the  mineral  plant  foods.  They 
are  phosphorus,  potassium,  calcium,  magnesium,  sodium,  iron,  silica,  chlorin 
and  sulphur.  SchI  consists  maiiJy  of  small  particles  of  rock.  Nearly  all  kinds 
cmiain  more  or  less  of  these  mineral  plant  foods.  Every  year  the  soil  water 
dissolves  ofi  a  thin  surface  layer  from  each  partide  and  plants  appropriate  this 
water,  thus  securing  their  mineral  plant  food.  Hydrogen,  another  important 
element  of  plant  food,  u  also  secured  from  water. 
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"  In  order  to  produce  a  ton  of  hay  on  an  acre  of  land,  it  is  necestary  that 
the  growiog  graM  pump  up  from  that  ground  aj^toxiinately  500  toni  of  water. 
In  order  to  sun>ly  this  enormous  quantity  of  water,  the  soil  must  not  only  be  in 
a  condilioa  to  absorb  and  hold  water  well,  but  must  be  porous  enou^  to 
permit  water  to  flow  freely  through  it 

"  In  addition  to  acting  as  a  water  carrier  for  plant  life,  soil  must  permit  a 
IMvper  circulation  of  air  throu^  it.  Nearly  half  of  the  volume  of  ordinary 
soils  is  occupied  by  air  spaces.  Soil  which  becomes  so  compact  as  to  stop 
die  air  passage*,  is  too  wet  for  most  crops  and  needs  drainage,  for  plant  roots 
EQUSl  be  supplied  vrith  air  and  the  soil  must  be  porotis  enough  to  permit  of  its 
bee  circulation.  One  of  the  most  important  objects  of  plowing  is  to  loosen 
iq)  rite  soil  and  mix  fresh  air  with  it." 

The  main  object  to  be  sou^t  in  tree  planting,  is  to  so  prepare  the  ground 
that  the  growing  tree  can  absorb  as  large  a  percentage  of  moisture  as  possible 
from  the  soil  which  it  occupies.  Loosening  and  aerating  the  soil  accomplishes 
llut  purpose.  A  Cornell  University  authority  advises  that  a  tree  planted  in 
soil  properly  prepared,  can  absorb  60  per  cent,  of  the  moisture  contained  in  it. 

Orchardisls  and  nurserymen  who  have  had  long  experience  in  planting  trees 
in  boles  prepared  by  dynamite  blasts,  have  learned  that  compact  subsoil  is 
broken  up  by  the  blasts,  which  enables  the  land,  thus  made  porous,  to  absorb 
[Jenty  of  water  b  rainy  weather  and  store  it  up  for  the  use  of  growing  plants 
in  dry  weather.  As  Mr.  Spillman  says,  this  water  in  ascending  to  the  plant 
roots,  carries  with  it  the  many  necessary  soluble  fertilizing  elements. 

It  must  not  be  assumed  that  dynamite  blasting  is  bene&cial  only  when  the 
top  soil  is  underlaid  with  hardpan.  It  is  of  the  utmost  importance  to  assist  a 
tree,  especially  a  young  one,  to  send  its  roots  out  into  its  feeding  bed  as  easily 
and  rapidly  as  possible.  The  more  porous  and  loose  the  soil,  the  more  rapid 
will  be  the  growth.  Even  in  the  loamy  soils  of  the  Northwest,  generally 
admitted  to  be  among  the  most  perfect  for  fruit  tree  culture  found  in  the  United 
Stales,  blasring  has  proven  extremely  beneficial  in  forwarding  the  growth  of 
young  fruit  trees  as  is  shown  by  photos  of  trees  grown  in  Edgerogue  Orchards, 
Grant's  Pass.  Oregon,  which  appear  on  page  8  of  this  booklet. 

Few  persons  realize  the  depth  of  tree  root  expansion.  In  one  of  the 
"  Farmen'  Bulletins  "  issued  by  the  United  States  Department  of  Agriculture, 
is  shown  a  view  of  a  cross  section  of  orchard  land  which  we  reproduce  on  the 
following  page.  Note  the  scale  on  the  sides,  indicating  that  this  tree  has  sent 
its  roots  downward  21  feet  into  the  soil.  This  is  natural  growth.  Under 
normal  conditions  a  healthy  tree  will  seek  its  food  in  this  way;  but  suppose  a 
layer  of  hardpan  is  encountered  at  a  depth  of  5  or  6  feel?  The  roots  must 
then  spread  out  laterally  for  20  feet  or  more.  The  result  of  this  unnatural  side- 
wise  growth  it  that  each  tree  in  the  orchard  is  compelled  to  go  over  into  the  feed- 
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ins  supply  of  its  nei^iboT  and  consequently  doei  not  receive  the  necesury  amount 
of  plant  food  to  properly  nurture  it  and  allow  of  its  rapid  growth.  Its  yield 
of  fruit  is  also  lessened  by  this  forced  encroaching  of  one  tree  on  the  feeding 
ground  of  its  nei^ibor.  Then  too,  a  brief  dry  q>ell  exhausts  all  the  moisture 
from  the  thin  feeding  ground  of  such  a  tree,  stopping  its  growth  or  lolling  it. 

Dynamite  Masting  fxoves  a  nm^Je  and  effective  remedy  for  this  condition. 
The  blast  breaks  up  the  hardpan  and  permits  the  roots  to  take  their  natural 
downward  course  into  the  lower  strata  of  the  schI  in  which  plenty  of  plant  food 
elements  are  available.  Under  these  conditions,  one  tree  is  not  interfered  with 
by  another;  each  one  receives  the  benefit  of  all  (4  the  soil  allotted  to  it  at  the 
time  the  surface  was  measured  and  laid  out  at  planting  time. 


SHOWINO  HOW  CORN  AND  ALFALFA  ROOTS  00  DOWN  l^ 
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FIGURE  a  FiauRE  T 

BINQ  CHERRY  TREE,  TWO  VEARS  OLD  BINQ  CHERRY  TREE,  TWO  YEARS  OLD 

SET  fN  DYNAMITED  HOLE  SET  IN  SPADED  HOLE 


FRUIT  TREE  PLANTED      FRUIT  TREE 
IN  DYNAMITED  HOLE        IN  SPADE 
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Deep  lowing  Increaset  All  Crops 

The  value  of  dynamite  in  the  orchard  hai  been  proved  beyond  question. 
(See  OUT  tree-iJanting  booklet,  tent  free. ) 

Let  ut  now  connder  its  value  in  the  production  of  the  vegetables  and  grains 
that  constitute  our  ctuef  farm  products. 

Of  coune  a  tree  is  merely  a  plant  or  fonn  of  vegetation  and  the  process 
of  soil  preparation  which  will  benefit  an  apple  tree  will  benefit  a  com  stalk, 
or  a  bead  of  cabbage,  or  a  tomato  plant,  or  any  other  form  of  vegetation 
which  draws  its  sustenance  from  the  soil  throuj^  its  roots,  and  with  the  ex- 
ception that  diflerent  plants  feed  upon  difierent  plant  foods,  the  principles  of 
their  growth  and  life  are  the  same  in  all  forms  of  vegetation. 

But  we  are  not  obliged  to  go  by  theory  or  opinion.  In  the  following  pages 
we  prove  by  actual  [^tographs  and  incontrovertiUe  testimony  that  deep 
plowing  with  dynamite  increases  die  growth  and  fruition  of  com,  tomatoes, 
beans,  grilles  and  watermelons,  oats,  alfalfa,  flowers  and  cotton. 

This  is  really  just  what  we  should  expect.  The  (pant  redwood  of  California, 
the  pine  of  the  South,  the  elm  of  the  North,  are  all  vegetables  of  larger  growth. 
And  so  right  on  down  the  scale  of  size  and  kind  in  the  realm  of  plant  bfe — com. 
tomatoes,  wheat,  cotton,  cabbages  or  radishes — all  are  vegetables  whose  homes 
are  the  soil,  and  which  live  on  the  soil  and  the  water,  air  and  fertilizing  elements 

For  generations  and  for  centuries  the  top  layer  of  our  soil  has  been  cultivated 
to  a  {Jow  depth  of  6  to  1 0  inches.  The  same  soil  has  been  turned  over,  year 
after  year,  and  gradually  robbed  of  its  natural,  original  fertility.  Now  the 
almost  universal  condition  of  farm  land  throughout  this  country  is  that  it  will 
not  grow  good  crops  unless  extensively  fertilized,  deeply  fJowed  and  the  crops 
rotated  carefully. 

In  spite  of  alt  these  ef  orts  to  keep  the  lop  soil  rich  and  productive,  the 
average  yield  per  acre  of  aU  standard  crops  is  steadily  decreasing. 

Deep  plowing  is,  in  most  cases,  the  remedy  for  soil  deterioration.  When 
done  with  a  subsoil  plow  to  a  depth  of  1 6  to  1 6  inches,  there  is  a  noliceabte 
increase  in  yields.  When  done  with  dynamite  to  a  depth  of  5  to  6  feet  there 
is  a  [^lenomenal  increase  in  yields. 

Let  us  now  consider  the  evidence  that  proves  the  great  value  of  deep  plowing 
with  dynamite  for  various  crops. 

A  [»oDe^  in  subs<Hling  with  dynamite  was  ex-Govemor  Crawford  of  Kansas. 
Below  is  a  letter  from  him  dut  tells  of  his  experience. 

"  I  am  E^ad  the  good  work  of  blasting  the  compact  subsoil  and  hardpan 
ii  moving  along  in  the  east  as  well  as  in  the  west,  whether  it  be  for  the  planting 
^  trees,  grain  or  anything  else  that  grows  from  the  ground.  If  the  subsoil  is 
ktosened  so  that  the  rainfall  can  penetrate  the  earth,  the  roots  of  grain,  grasses, 
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OATS  GROWN  ALOHQSIDE  OF  CHOP  IN  UPPER  PICTURE  BUT  ON  OROUND 

DEEP-PLOWED  WITH  DYNAMITE.       NOTE  HEIGHT,  VIOOAOUS 

GROWTH  AND  WELL  DEVELOPED  HEADS 
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trees,  etc,  wiil  foflow  the  water  to  thdr  natural  depth  and  draw  their  nouriib- 
raent  hrom  &ve  or  kx  feet  of  soil  initead  of  five  or  six  inches  of  surface  soil,  as 
heretofore.  Besides,  the  blasting  creates  sub-reservoin  in  which  to  store  the 
uniJus  rainfall  which  will  sui^ly  the  roots  of  the  growing  products  with  moisture 
vihta  the  dry  season  is  on.  Again,  if  the  ground  is  loosened  to  the  water  can 
pass  down  mto  sub-reservoirs,  there  will  be  no  standing  water  on  the  surface 
to  damage  the  crops  or  Iceep  the  farmers  back  with  their  work.  Such  treatment, 
propedy  apfjied,  will  revolutionize  the  agricultural  and  horticultural  industries 
tbrou^wut  the  country. 

"  The  government  is  spending  millions  of  money  for  irrigation  purposes  in 
K^ted  places,  which,  from  the  nature  of  things  can  only  benefit  a  few  people, 
while  the  blasting. process  will  benefit  all  the  fanners  and  fruit  growers  at 
comparatively  a  nominal  expense.  By  this  process  most  of  the  worn-out  farms 
in  New  En^and  and  throu^iout  the  country  can  be  re-claimed  and  made  to 
produce  good  crops.  All  that  is  necessary  is  for  the  producera  to  grasp  the 
idea  and  learn  bow  to  handle  explosives."  , 

Below  we  reproduce  a  letter  hom  a  New  York  Slate  Fair  Commissioner  that 
^>eaks  for  itself.  The  photos  of  the  crops  on  the  undynamited  and  dynamited 
land,  taken  the  same  day,  are  reproduced  on  the  opposite  page. 


Thi  Niw  Ybok  St.ti  Fkm 


■.   I     Du  fen*  D*  fHOuii  PoMn.  Co., 


CORN  GROWN  ON  BLASTED  OROUND  *T  SPARTANBURQ, 
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Deep  Plowing  Makes  Big  Com  ^eltb 

One  of  tlie  Snt  experimenters  with  dynamite  for  deep  plowing  was  J.  H. 
Caldwell  of  Spaitanburg,  S.  C.  He  subsoiled  a  portion  of  hit  corn-Held  with 
dynamite  and  increased  the  yield  one-third  over  that  of  the  portions  not  sub- 
wiled.  A  committee  of  the  Chamber  of  Commerce  of  ^>artanbiirg  inspected 
tlii*  com  and  certi£ed  to  the  accuracy  of  the  iigures.  An  illuttrabon  of  this 
com  is  shown  on  the  opposite  page. 


Good  Crop  of  Buckwheat  Raised  on  Ground  Proven  WortUeM 
Low  Cost  —  Big  Crops 

Derrick  City.  Penn..  August  26,  191 1. 
E.  I.  du  Pont  de  Nemoxirs  Powder  Co.,  Wilmington,  Del. 

Gentlemen:  On  my  farm  was  a  four  acre  field  upon  which  no  crops  had 
heaa  grown.  One  acre  of  this  was  dynamited  to  break  up  the  subsoil  and  then 
sown  to  buckwheat.  The  three  acres  left  were  not  dynamited  or  cultivated  for 
any  crop.  The  crop  is  growing  finely  and  1  expect  to  harvest  buckwheat  of 
superior  quality,  a  large  yield  and  worth  the  highest  market  price  because  of  the 
improvement  of  soil  on  which  this  buckwheat  is  now  growing.  1  value  this 
acre  now  at  Gfty  dollars,  which  was  formerly  worthless,  and  counting  cost  of 
explosives,  which  I  found  for  this  acre  to  be  four  dollars,  I  feel  that  my  test  is 
good  proof  that  dynamiting  subsoil  pays. 

This  Fall  I  am  planning  to  dynamite  the  subsoil  on  the  three  acres  that  are 
DOW  unproductive.  I  am  sure  that  next  year  will  see  good  crops  on  the  whole 
four  acres  and  that  my  farm  will  be  worth  more  to  me  by  increased  acreage 
and  better  crops,  and  my  success  with  dynamite  will  be  the  means  of  using  it 
in  a  larger  way.  I  want  to  add  that  my  stump-pulling  machine  is  now  "  out 
of  a  job,"  for  the  dynamite  used  for  blowing  60  pine  stumps  showed  rae  the 
quickest,  easiest,  surest  and  best  way  to  clear  stumps  from  my  land. 

Yours  truly,        W.  C.  MAXWELL. 
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Drnanntnic  Subsofl  of  Cotton  FiM  Double*  Grop 

WaDalla.  S.  C.  Augurt  5,  1911. 

Gatkmen;  I  wish  to  tell  j^u  about  my  ezperieiice  using  dynamite  on  part 
of  a  Gdd  of  cottOD.  The  »z«  o(  the  plot  was  30  ft.  x  90  fL  The  soil  of 
ihe  whole  cotton  field  was  given  the  usual  cultivation  before  sowing  the  seed. 
I  am  vety  greatly  tJeased  to  say  that  the  small  plot  of  dynamited  soil  lua  shown 
a  better  crop, — in  (act  the  yield  from  this  dynamited  soil  will  be.  in  my  jud^ 
meot.  between  600  and  1 000  lbs.  per  acre,  or  more  than  twice  aa  mang 
poanda  of  seed  cotton  as  will  be  pided  from  the  same  size  of  plot  adjoining 
the  dynamited  plot. 

The  success  of  this  tested  plot  is  so  assured  that  I  am  going  to  use  dynamite 
on  30  to  60  acres  of  land  now  growing  good  crops.  I  feel  that  dynamiting 
the  subsml  of  these  acres  is  going  to  result  m  greater  crops.  I  figure  that  I  can 
do  dus  at  a  cost  of  four  to  five  dollars  an  acre.  In  diy  soil  I  use  a  quarter  of  a 
dynamite  cartridge  in  Ixiles  [Jaced  fifteen  feet  from  each  other.  This  takes 
49  sticks  or  cartridges  of  dynamite  to  the  acre,  approximately  23  pounds. 
My  test  of  dyrtamiting  the  cotton  [dot  was  the  means  of  showing  me  how  I  can 
make  my  acres  grow  bigger,  better  and  more  valuable  crops  at  small  cost  and 
inaease  the  fertili^  of  my  farm. 

W.  R.  COBB.  Steward  Oconee  County  Poor  Farm. 


Another  Kg  Yield  of  Cotton  from  Dynamitecl  Ground 

Eatonton,  Ga..  Sqitember  21,  1911. 

Regardmg  the  dynamited  field  d  oMaa  of  J.  G.  Spivey : 

Mr.  S|Mvcy  told  us  last  week  that  he  picked  2%  bales  oF  cotton  off  of 
die  1  K  acres  of  dynamited  land  the  fint  picking  and  says  he  will  get  5  bales 
from  this  piece  of  land  when  he  finishes. 

Tlus  cotton  has  been  the  talk  of  the  country,  and  a  great  number  of  people 
have  visited  this  particular  spot.  We  are  sure  it  is  going  to  do  your  Company  a 
great  deal  of  good  in  the  sale  of  dynamite. 

OoK  of  tlie  pictures  show  dynamited  cotton  on  one  side  of  the  road  and  cotton 
vrhae  dyrtamite  was  not  used  on  the  other.  It  does  not  do  full  justice,  as  the 
cotton  dynamited  is  about  5  or  6  times  as  good,  both  in  size  and  fruitage  as  that 
which  was  not  dynamited.  No  one  can  well  conceive  ih:  difference  unless  ihey 
were  od  the  ground  like  ifie  writer  was  some  thirty  days  ago. 

HEARN  &  GREEN  HDWE.  CO. 

Denized  bvCtiOo^^le 
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Record  Crop  on  Dynanuted  GtouikI 

FYom  OHIO  STATE  JOURNAL.  Cotambaa.  Otilo.  Aagual  10.  1911 

Among  the  viulon  to  Columbus  yesterday  wu  J.  S.  Fowler  of  AndcTMn, 
S  C  He  is  aae  of  the  original  dyoamite  (armen  of  the  South,  the  new 
method  vi  humung  which  is  making  the  South  proof  against  the  dtoughb  which 
have  so  often  blasted  the  hopes  of  its  farmen. 

He  Imni^t  with  him  pictures  showing  com  fields  planted  by  the  dynamite 
mednd,  to  prove  that  the  stoiies  he  told  of  the  com  crops  were  not  fabricatioiis, 
■biurd  a*  they  might  sound  to  the  ears  of  farmen  in  what  is  luf^tosed  to  be  ooe 
of  the  great  com-raising  sections  of  the  country.  The  land  in  the  western  part  of 
South  Carolina  is  good,  and  Mr.  Fowler  said  that  under  the  old  method  he  had 
raised  1 00  bushels  of  com  to  the  acre  on  his  plantation,  which  consists  of  2000 
acres,  but  this  yield  has  more  than  doubled  under  the  new  method. 

This  year  he  prepared  four  acres  with  dynamite.  Half  a  stick  of  40  per 
cent,  dynamite  was  used  to  each  I  5  feet  square,  the  dynamite  being  placed 
in  boles  punched  in  the  ground  and  then  £red.  It  cost  $16  an  acre  for  the 
dynamiting.  This  stirred  up  the  ground  from  three  to  four  feet  deep.  It  was 
plowed  and  harrowed  in  the  usual  manner  bjkI  the  com  drilled.  Just  before 
he  came  to  Columbus,  the  time  when  the  [Hctures  were  taken,  officials  from  the 
BDvemment  agricultural  e^>eriment  station  visited  the  field  and  estimated  that 
Ae  com  would  yield  260  bushels  to  the  acre.  Mr.  Fowler  says  that  he  does 
Dot  believe  that  it  will  go  that  high,  but  states  that  he  expects  over  800  bushels 
from  the  four  acres.  Some  of  the  stalks  of  com  have  from  three  to  Rve  ears  and 
aD  are  Urge.  The  com  u  about  1 5  feet  high  and  very  uniform.  Next  year  he 
oqiects  largely  to  increase  his  dynamite  acreage.  One  dynamiting  does  for 
years,  it  is  said,  and  the  com  requires  but  little  rain,  as  what  does  fall  is  held 
in  the  ground.  Mr.  Fowler  says  that  the  cotton  crop  in  the  South  this  year  will 
be  a  record-breaker,  in  spite  of  the  reports  of  dry  weather.  "  We  have  learned 
many  lessons,"  he  said.  "  We  are  plowing  deep  for  our  cotton  and  the  dry 
weather  does  not  damage  us  as  it  once  did.  This  year  streams  are  dry,  the 
cotton  mills  have  closed  because  of  failure  of  water  power,  but  there  has  not  been 
any  damage  done  to  the  crops.  Our  new  methods  of  farming  have  made  in 
practically  independent  of  the  midsummer  droughts,  and  the  cotton  speculators 
who  aie  counting  mi  a  ihoit  crop  because  of  dry  weather  are  going  to  be  badly  stung. 

"  Cotton  has  never  looked  better  than  this  year  in  all  the  Southern  States 
m  which  I  have  bcMi,  and  the  weather  has  never  been  so  dry.  Under  old 
methods  of  i^nting  the  crop  would  have  been  almost  a  total  failure.  But  now  it 
does  not  show  any  damage  at  all.  The  Southern  farmer  is  taking  up  new 
methods,  and  already  he  is  beating  the  big  yields  once  reported  from  Northem 
farms.  Tlu's  fall  hundreds  of  old  farms  will  be  dynamited  and  next  year 
tb(7  will  raise  immense  crops  of  com  and  cotton.  It  costs  money,  but  we  are 
getting  it  back  and  have  never  been  so  prosperous." 
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RaoM>rk»ble    Results   Aduered  on  Barren  Ground  by  Dsma- 

nutmg  SubaoQ  mi  Farm  of  Asricultural  Ez|»mmental 

Statioo,  Cbu-ksville,  Tenn. 


U«kr  date  of  August  16.  191  1,  Mr.  S.  L  Smith,  Supennlendent  of  Gty 
Sdwob.  QaiksviDe,  Tcnn.,  writei  as  follows  regarding  "Subioiliiig  with  Dy- 
Dunitc  " : 

"  During  December.  1910,  I  lubioiled  one  acre  of  groimd  on  the  Experi- 
■nent  Fann  hoc  which  is  nm  under  the  direction  of  the  Agricultural  Depart- 
ment of  the  joint  Hi(^  Schools,  which  ground  before  that  time  had  produced 
nothing  for  several  years.  It  was  *  worn-out '  land.  This  subsoiling  cost  ^wut 
$1 2.00  per  acre,  but  as  compared  with  the  excellent  results  obtained,  I  consider 
that  it  has  paid  us  well. 

"  The  com  shown  on  the  left  of  the  photograph  which  I  sent  you  is  on  the 
dynamited  ground.  That  on  the  ri^t  of  the  same  photograph  represents  com 
iJanted  and  cultivated  in  the  ordinary  way  without  any  scientific  methods — no 
subsoiling.  No  fertilizer  used  on  either  the  subsoited  or  unsubsoited  ground, 
but  well  cultivated.  Otherwise,  the  land  not  subsoiled  was  considered  l>etter 
than  that  subsoiled. 

"  Both  acres  were  planted  the  same  day  and  the  subsoiled  land  will  yield 
posnUy  three  times  as  much  as  that  not  subsoiled.  In  fact,  it  is  the  best  com  in 
the  county,  and  all  the  farmers  of  the  county  who  have  seen  it  realize  there  is 
wmelhing  in  scientific  farming.  We  selected  the  poorest  land  we  could  find. 
and  it  is  my  intention  to  subsoil  more  ground  this  Fall." 

F.  G.  Mou^on,  of  Walton  County,  Georgia,  reports  that  he  has  been  raising 
crt^  of  watermelons,  weighing  50  to  60  pounds  each,  on  land  blaster  by  ex- 
[Joding  charges  of  about  3  ounces  of  dynamite  in  holes  2)/;  to  3  feet  deep, 
qnced  d  to  1 0  feet  apart. 


CROP  OF  WATERMELONS  GROWN  ON  LAND  PLOWEO  WITH  DYNAMITE.     WALTON  COUNTY,  Q 
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IMowinif  M^tfa  Dynamite  to  Coiuerre  Moisture 

ARTHUR  E.  COLE,  Prop,  High  PiMnt  Fwm  and  NarMrr,  CliamblMt,  Cm. 

Over  a  large  portion  of  our  countiy  is  a  bardpan,  shale  or  tight  clay 
near  the  surface.  It  is  a  menace  to  the  producdveneu  of  trees  and  all  vege- 
tamcs  which  root  deeply.  The  scientific  principle  involved  is  the  inability  of 
such  a  subsoil  to  absorb,  retain  and  give  back  to  growing  crops  the  essential 
moisture.  On  such  land,  the  water  soaking  through  a  thin  top  soil  (ails  to 
penetrate  and  finds  a  second  drainage  on  this  subsurface,  draining  otf  in  "  Wet 
Weather  brings  "  or  standing  in  surface  suspense  as  "  Bogs."  Land  in  this 
physical  condition  fails  of  an  agricultural  dividend.  Put  in  proper  physical  con- 
dition this  same  land  becomes  highly  [Holitable.  The  way  to  proceed  is  by 
using  dynamite.  Probably  no  process  of  plowing  known  to  agriculture  can 
produce  the  good  results  in  breaking  up  a  light  subsoil  that  this  blasting  does 
with  E>u  Pont  Dynamite. 

PUnteia  of  clover  aiid  alfalfa  know  this  by  experiment.  Orchardists  have 
come  to  accept  it  as  final.  Strawberries  and  all  crops  requiring  a  great  amount 
of  moisture  respond  to  its  use  in  a  way  almtut  unbelievable.  Short  lived  crops 
like  tomatoes  and  cucumbers  will  continue  to  bear  throu^  the  long  season 
where  the  hills  are  blasted  with  cartridges  of  dynamite.  Figs  produce  a  crop  the 
fint  year  after  being  set  where  dynamited.  The  writer  can  see  this  from  his 
back  door  as  he  writes.  This  new-found  process  is  the  foundation  of  a  new 
era  in  agriculture  and  horticulture.  It  is  the  horticulture  application  that  diis 
article  aims  to  emphasize. 

At  the  present  time  many  thousands  of  trees  are  being  set  in  young  orchards 
an  over  the  United  Stales.  Such  a  boom  in  ap[Je  and  pecan  planting  was 
never  before  known.  It  is  a  logical  answer  to  an  unsupplied  demand.  The 
question  is,  will  these  orchards  endure, — will  they  pay?  The  answer  rests 
largely  with  the  mode  of  setting. 

In  orchard  setting,  the  use  of  dynamite  is  advised  in  practically  all  soils.  The 
pecan  naturally  flourishes  on  the  deep,  moist,  alluvial  soil  of  river  and  creek 
bottoms.  Nature  has  put  it  where  it  will  not  suffer  from  drought  in  the  long, 
hot.  dry  summer  and  autumn  throuf^  which  it  must  hold  and  mature  its  late 
fruit  We  can  move  it  to  *»»  grove  or  back  yard  and  succeed  with  it  by  con- 
serving the  moisture  by  dynamiting  the  ground. 

The  method  of  dynamiting  follows  under  discussion  of  apples. 

Watermelons  and  peaches  should  be  dynairuted  because  they  require  great 
moisture,  being  fruits  composed  largely  of  water,  but  of  all  hwts  demanding  an 
angling  and  continuous  supply  of  moisture  die  apple  and  pecan  lead.  There- 
fore, it  is  imperative  that  we  dynamite  as  an  artificial  means  of  conserving  the 
Unlike  all  other  fruit,  the  apple  grows  on  the  end  of  a  twig  of  new 
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'wood,  k  twig  wluch  bean  no  more.  The  apple  being  a  biennial,  teti  its  fruit 
hud  toT  next  feu  during  July  and  August  of  this  year.  So  we  see  this  bard 
oxNilitiDii  imposed:  a  winter  apple  must  make  its  new  growth  of  wood,  bold 
ib  (obage,  mature  its  present  crop  of  fruit,  and,  if  it  is  to  produce  again  next 
Jai,  Ak  little  tender  twig  tearing  an  ap^Je  must  mature  a  new  fruit  spur  or 
twig  alongside  of  it  to  bring  forth  a  healthy  fruit  bud  next  year.  And  all  this 
dmmg  a  kmg,  hot  summer  or  autumn.  The  demand  for  moisture  is  enormous. 
What  if  the  tree  is  sbaQow  set>  What  if  the  roots  trail  along  close  to  the 
dry  surface?  What  if  the  tree  is  on  a  dry  ridge  or  bill-side  baked  by  the  sum- 
mer tun?  What  if  on  thin  land,  starved  for  both  fertility  and  moisture?  The 
answer  may  be  total  failure  or  partial  faJure  and  short  lived  trees,  or  a  partial 
crop,  or  a  crop  only  eveiy  other  year,  or  a  large  per  cent,  of  drops,  or  defoliated 
trees.  RElADERl  Observe  and  mark  well.  Your  orchard  dividend  and 
its  future  success  is  m  balance  when  you  aet  your  orchard.  Remember  you 
can  never  set  it  over  the  second  time.  No  amount  of  regrets  can  retrieve  a 
mistake  made  in  the  setting.  You  will  spend  much  money  bringing  your  or- 
chard to  a  high  standard  by  the  allotted  time  for  it  to  begin  to  bear,  but  no 
amount  of  money  expended  in  after  years  can  correct  a  mistake  at  planting 
tinw.  You  may  have  in  mind  plowing  out  a  deep  furrow  for  your  row.  but 
Tonember  diat  that  furrovr  can  never  be  plowed  again,  and  the  root  system 
wifl  be  influenced  to  confine  its  growth  to  the  small  amount  of  pulverized  soil. 
Holes  may  be  dug,  broad  and  deep,  but  tike  a  large  plant  in  a  small  pot,  the 
hard  walls  of  the  hole  when  filled  with  roots  will  cramp  or  turn  back  or  callous. 
In  either  of  these  methods  the  orchard  dividend  will  be  found  wanting. 

The  new  and  successful  mode  of  land  preparation  for  all  fruit  or  ornamental 
trees  and  for  many  field  or  garden  crops,  especially  in  light,  dry  soils,  is  by 
blasliiig  with  j/2  cartridge  of  Red  Cross  Elxtra  Dynamite  at  intervals  of  1 5  to 
20  feet  If  m  a  large  orchard  or  Geld,  a  blasting  machine  and  electric  fuzes 
may  be  used  to  explode  the  dynamite.  If  only  a  few  trees  are  to  be  set.  the 
dynamite  should  be  exploded  with  fuse  and  blasting  caps.  Let  the  depth  of 
the  boles  for  setting  yoiu  cartridge  be  governed  by  the  stale  of  the  soil.  Make 
a  hole  with  auger,  sharpened  wood  dibber,  or  crowbar  well  down  into  the 
subsoil.  Tamp  well  with  moist  clay.  For  the  best  results,  dirow  out  a  bushel 
or  more  of  the  clay  that  has  been  broken  by  the  shot  and  fill  with  some  organic 
nutter  that  will  slowly  decompose  as  the  years  go  by,  mixing  and  cutting  it 
wcD  with  a  sharp  shovel  or  spade.  Leaf  mold,  woods  top  soil,  fence  comer 
settUngs.  old  bones,  scrapings  from  under  an  old  house  or  outhouse  or  any 
suA  matter  is  good.  Now  the  tap  root  can  go  dovra  and  out  in  an  area 
bnAen  and  puKerized  for  many  feet  on  all  sides.  The  tree  will  make  a  rapid 
and  healthy  growth  and  come  to  bearing  earlier  and  live  many  years  longer. 
It  will  produce  fruit  annually,  more  fruit,  larger  fruit  and  fruit  of  better  color 
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becante  of  the  conserved  moisture.  It  will  resist  drou^L  The  much  talked 
of  "  insect  resisting  tree  "  is  not  a  tree  immune  from  insects,  but  a  tree  healthy 
and  vigorous  enou^^  to  overcome  their  baneful  attack. 

The  writer  »et  an  apple  orchard  last  winter  using  Red  Cross  Extra  Pyna- 
mite,  in  an  area  where  woolly  aphis  is  known  to  abound;  but  not  a  single 
erideace  of  iIiot  presence  has  been  noted.  This  is  a  reverse  of  every  instance 
of  a  young  orchard  in  that  section,  set  in  the  old  way. 

The  winter,  spring  and  summer  just  past  is  one  of  the  dryest  on  record  for 
Ccorgia.  Many  trees,  in  fact  a  large  per  cenL  of  trees,  set  by  the  ordinary 
mdhod  have  died.  But  in  three  orchards  set  by  the  writer  with  dynamite,  1 00 
per  cent  are  living  and  doing  well.  As  a  neighboring  nurseryman  expressed  it, 
"  These  trees  didn't  know  it  had  not  rained." 

It  is  to  be  hoped  thai  in  tree  setting,  we  have  learned  "  That  a  stick  in  time 


Big  l^dd  of  Bean*  and  Tmnatoes 

Baltimore.  Md..  September  26,  1911. 

Today  I  examined  the  lima  beans,  and  tcnnato  vines  on  ground  subsoiled,  and 
not  subscxled.  I  found  the  Bma  bean  vines  on  subsoiled  ground  growing  nicely, 
and  yielding  45  to  50  pods  c^  most  excellent  beans  to  the  hill,  while  on  the 
Tonnd  not  subsoiled  the  vines  are  in  poor  condition,  and  the  hills  only  yielding  at 
best  not  more  than  9  pods  to  the  hill,  and  in  addition  to  this  the  vines  aie  not  in 
a  good,  healthy  condilicMi.  and  many  of  them  will  not  yield  any  beans  at  aL  The 
beans  on  si^sraled  ground  were  planted  at  the  same  time  as  the  beans  on  the 
ffound  not  subscnled  and  are  at  least  four  weeks  in  advance  of  tl)e  latter  and  are 
being  marketed.  The  tomato  vines  on  the  subsoiled  ground  are  yielding  fuDy  a 
half  peck  of  tomatoes  to  the  vine,  while  the  vines  on  the  ground  not  subsoiled  are 
Dot  yielding  more  than  half  a  dozen  tomatoes  to  the  vine.  Many  of  the  tomato 
vines  on  the  grouttd  not  subsoiled  are  dead  and  many  others  in  very  pot»  con- 
ditioiL  Any  one  going  over  the  ground  will  be  immediateiy  convinced  of  the 
great  advantages  ot  subsoihng  with  dynamite  by  noting  the  increased  yield  of 
crops  over  those  obtained  from  ground  not  subsoiled.  Evay  one  who  has  visited 
die  farm  and  witnessed  the  differences  in  the  crops  on  the  subsoiled  and  not 
nibsoJed  ground  is  loud  in  praise  of  the  system  of  subsoiling  with  dynamite  and 
will  follow  it  tfiis  Winter  and  next  Spring. 

J.  M.  HANDSCHUH. 
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GRAPEVINES  10  FEET  *W*V  OH  SAME  ROW,  WHICH  WERE  NOT  DYNAMIT 


ponnoN  OF  ROW  of  qrapevines  that  had  been  dynamited  the  previous  fail 
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Haathis  Savet  Dying  Grape  ^^e• 

Wilmington,  Del.,  June  3,  1911. 

Oi  my  him  near  hoe  I  have  quite  a  niunber  of  grape  vines  and  a  year  ago 
t  noticed  at  the  time  the  leaves  ihould  have  all  been  out  that  the  vines  appeared 
to  be  dead.  The  buds  appeared  to  be  blighted  in  aomc  way.  However,  late 
m  the  season  the  leaves  finally  came  out  but  there  was  no  grapes  on  die  vines. 
Last  fall  I  had  a  demonttratOT  on  the  place  doing  some  subsoil  blasting  and  I 
had  him  blast  between  the  rows  of  grape  vines  about  every  1 0  feet  or  I  2  feet 
along  about  ^  of  the  rows,  the  balance  was  left  unblasted  to  see  whether  there 
would  be  any  difference  between  the  blasted  and  unblasted.  This  ^ring  on  the 
vines  on  the  ^ound  that  was  blasted  the  leaves  came  out  eariy  and  grapes 
fcnned  in  abundance  while  the  portion  that  was  not  blasted  was  exactly  the 
ume  as  a  year  ago.  It  would  look  at  thou^  the  blasting  had  conserved  the 
moisture  during  the  winter  and  made  the  nnes  more  vigorous  and  better  able 
to  overcome  the  blighting  conditions  than  the  portion  not  blasted. 

W.  C.  MATTHEWS. 
A  Safeguard  Against  Drouth  and  Lom  of  Crops 

Converse,  S.  C,  August  3,  191 1. 
About  four  years  ago,  I  blasted  some  good  sized  stumps  out  of 
my  garden  and  consequendy  the  ground  around  them  was  thoroughly  shaken 
up  lo  a  depth  of  about  four  feet,  and  now,  while  on  account  of  dry  weather 
the  stuff  on  the  rest  of  the  garden  is  practically  a  failure,  the  stuff  on  die 
blasted  ground  is  fresh  and  green  and  growing  very  nicely. 

I  have  concluded  to  6x  more  of  it  that  way  as  1  think  it  the  best  way  to 
prqkare  land  both  for  farming  and  gardening.  I  shall  use  and  advocate  the 
use  of  expJosives  wherever  practicable,  and  I  shall  appreciate  any  literature  you 
xuy  Etct  out  from  time  to  time  on  the  use  of  explosives.  J.  £.  KIRBY. 

Dynamite    for    Drouth 

[ftoiB  AGRICULTURAL  EPITOUISTl 

While  in  Augusta  County,  Virginia.  I  visited  the  famous  f^se  Qiff  Fruit 
Farm.  This  orchard  is  being  worked  wilh  dynamite,  to  produce  a  subsoil, 
and  the  effects  are  beyond  my  power  of  explanation. 

James  Craig,  President  of  the  Company,  says  he  will  have  10  per  cent,  more 
fruit  this  year  than  last  He  marketed  last  season  S.OOO  to  9.000  barrels. 
This  year  he  kept  1 5  men  in  his  orchard  nearly  a  month  thinning  apples,  and 
>ays  his  stock  wiQ  be  even  finer  than  the  past  season. 

Mr.  Craig  attributes  this  to  the  work  of  dynamite,  which  produces  the  sub- 
soil which  gives  the  trees  nourishment  even  in  the  face  of  the  everlasting  dry 
•P«il.  Mr.  Craig  tells  me  that  he  has  some  trees  55  years  old. — from  that 
down  to  some  set  out  the  past  winter. 

The  orchard  which  he  worked  widi  dynamite  is  wcD  worth  any  man's  time  to  sec 

Note:   Mr.  Craig  used  Du  Pont  Red  Cross  Dynamite. 

27  September,  1911. 
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APPROXIMATE  COST  OF  SUBSOIUNG 

Table  showing  number  of  holes  and  approximate  amount  of  RED  CROSS 
25%  EXTRA  DYNAMITE  and  BLASTING  SUPPLIES  required  per 
acre  when  breaking  $ubs<»l,  blaiting  holes  (or  tree  planting  or  blasting  midway 
between  old  trees  to  rejuvenate  them,  with  holes  spaced  at  various  distances  on 
the  square  syEtem,  and  one-half  of  a  1^"x6"  cartridge  of  RED  CROSS 
25%  EXTRA  DYNAMITE  in  each  hole. 


SPAaNG 
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III 
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•194 
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194 

50 

194 

$16.00 

18' I  W 

134 

33!i 

134 

134 

11.00 

20'i2O' 

109 

27K 

109 

109 

9.00 

25'.  25' 

70 

i7'A 

70 

70 

6.00 

*If  hola  aie  3  (e«t  deep,  multiply  ihe  nunbsi  liiown  in  lhi>  column  by  3:  if  4  feet  <leep, 
multiply  bj  4,  Hid  u  on,  to  •rrive  >t  ihe  aumbcr  of  ieel  of  fuie  requiied  per  acre. 

t  Thii  upiDiimate  coit  of  iub*ailing  per  acie  i>  bued  on  the  ■verage  price  pet  pound  of 
Red  OoM  25%  Extti  £)yDuaite,  3  feet  of  CreKCDk  Fuw  end  one  No.  6  (red  1^^  Bluting 
Cip  pa  hole. 
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The  Best  Time  for  SubsoUing 

Since  one  of  the  chief  objects  of  aubsoiling  with  dynamite  is  to  create  a  water 
reKTvoir  in  the  subsoil,  it  follows  that  the  best  time  to  subsoil  is  immediatdy 
after  harvest  and  before  extremely  cold  weather  sets  in.  The  Fall  and  Spring 
raiiu  and  the  melting  mows  of  Winter  will  then  be  absorbed  by  the  porous  soil 
and  stored  for  the  use  of  the  plant  during  the  hot,  dry  Summer. 

The  next  best  time  is  early  in  ^e  Spring,  as  soon  as  the  frost  gets  out  of  the 
ground.  If  the  soil  is  very  light  and  open  it  is  best  to  blast  it  when  it  is  wet, 
but  in  all  compact  or  clay  soils  or  hardpan  the  blasting  is  more  effective  if  done 
when  the  ground  is  comparatively  dry  because  it  is  then  less  tenacious  dian 
when  wet  and  the  force  of  the  blast  naturally  shatters  and  breaks  up  a  laigcr 

It  is  not  advisable  to  subsoil  a  cropped  field  during  the  hot  season,  as  the 
roots  of  the  growing  crops,  having  only  a  shallow  growth,  would  not  reach 
the  newly  made  water  reservoir  during  that  season,  and  since  what  little  rain  falls 
would  sink  to  the  lower  level,  the  shallow  rooted  crop  would  probably  die. 

Subsoiling  may  be  done  at  any  time  on  land  not  cropped,  to  prepare  it  for  a 
crop  Ifae  next  season. 

Why  We  Recommend  Red  Cross  Dsmamite 
For  Farm-work 

Red  Cross  Dynamite  is  better  suited  for  most  of  the  blasting  neces- 
sary about  the  farm,  than  any  other  explosive.  Our  many  years  of  expeiience 
in  the  manufacture  and  use  of  explosives,  has  tau^t  us  that  if  an  ej^losive  is 
to  do  its  woric  at  the  lowest  possible  cost  and  produce  the  best  results,  it  nntst 
be  made  with  qualities  especially  suited  to  the  work  in  which  it  is  to  be  used. 
Red  Cross  Dynamite  is  particularly  strong  in  those  qualities  necessary  in  agri- 
cultural Hasting. 

Red  Cross  Dynamite  is  safer  to  handle  and  use  about  the  farm  than  other 
dynamite  which  would  do  the  work  properly.  A  large  majority  of  the  accidents 
which  happen  when  dynamite  is  used,  occur  in  thawing  it.  Most  dynamite 
freezes  at  a  temperature  ranging  between  45°  and  50°  F.,  but  Red  Cross 
Dynamite  can  be  depended  on  to  keep  soft  and  in  good  condition  in  any  tem- 
perature that  will  not  freeze  water.  When  Red  Cross  Dynamite  is  frozen,  i( 
can  be  thawed  simply  by  burying  the  case  containing  the  dynamite  in  a  manure 
pile  until  the  cartridges  become  soft. 

When  dynamite  is  frozen  or  even  chilled,  it  cannot  be  properly  exploded, 
and  consequently  does  poor  work.  Most  dynamite,  except  Red  Cross  Dyna- 
mite, will  ^ill  and  lose  value  in  a  very  few  minutes  in  cold  weather.  Et«i 
when  loaded  in  cold  earth  or  rock  it  will  chill  in  a  very  few  minutes.  This 
loss  does  not  happen  with  Red  Cross  Dynamite  because  it  will  remain  in  perfect 
vorking   condition   for  some   time,    even    in    freezing   weather,    and   it   does 

DoiLcdbitjOOglC 


not  lote  uqr  power  at  all  after  it  has  been  loaded  in  bore  holes  below  the  froit 

Red  Cross  Dynamite  is  also  less  expensive  than  other  dynamites. 

Red  Croai  Dynamite  is  made  in  the  following  grades  and  strengths:  Red 
Cmn  Dynainite,  20  to  60  per  cent;  and  Red  Cross  Extra  Dynamite,  25  to 
60  per  ccdL  Because  it  is  safest  to  handle  and  costs  least,  we  especially 
reconunend  Red  Cross  Elxtra  Dynamite  particularly  for  all  blasting  about  the 
fann,  unleis  the  work  u  very  wet,  in  which  case  Red  Cross  should  be  used. 
The  only  wo^  about  the  farm  for  which  Red  Cross  Dyoamite  is  not  suitable, 
is  ditch  Masting  in  wet  ground  with  blasting  caps  and  fuse  in  the  middle  hole 
only  and  wdl  sinking.  In  the  former  60  per  cent.  Hercules  Dynamite,  and  in 
dK  latto-  40  per  cent.  Hercules  Gelatin  Dynamite  should  be  used  and  the  blast- 
ing should  be  done  in  warm  weather. 


Safe  Handling  of  Dynamite 

There  is  a  popular  misconception  of  dynamite  in  the  public  mind.  News- 
papers ia  r^wtting  outrages  such  as  bomb  throwing  by  anarchists,  safe  cracking 
"  )ob«  "  by  bursars,  etc.,  incorrectly  report  them  as  perpetrated  with  "  Dyna- 
mite." The  result  b  an  erroneous,  widespread  impression  that  a  dynamite 
cartridge  will  e^Iode  if  drog^ied  on  the  ground  or  thrown  against  the  body 
of  a  person. 

As  a  matter  of  fact,  safe  breakers  and  bomb  throwers  do  not  use  dynamite 
cartridges  at  all;  they  would  not  be  suitable  for  Uieir  purpose  because  it  is  so 
diffioJt  to  eqJode  them.  What  these  criminals  use  as  a  rule  is  nitro-glyceria 
This  dangerous  czplouve  is  used  commercially  for  shooting  oil  wells,  etc. 

True  there  is  a  certain  proportion  of  nitro-^ycerin  in  dynamite  cartridges, 
but  the  dangerous  explosive  is  sdentiBcally  compounded  with  wood  pulp  and 
some  other  ingredients  in  such  a  way  that  it  can  be  absolutely  depended  upon 
not  to  explode  accidentally  if  our  simple  and  fiain  instructions  for  its  use  are 
cranplied  with. 

One  of  the  safest  of  explosives  manufactured  by  the  Du  Pont  Powder  Com- 
pany is  Red  Cross  Dynamite,  which  is  especially  recommended  for  agricultural 
purposes.  This  brand  of  dynamite,  in  practice,  is  exploded  by  a  powerful 
shock  such  as  is  produced  by  a  strong  Uasting  cap  or  an  electric  fuze. 

Reqwnsible  people  can  use  and  handle  dynamite  just  as  safdy  as  they  can 
handle  gasoline,  matches,  or  coal  oil.  The  energy  of  dynamite  can  be  directed 
in  the  work  to  which  it  is  adapted  just  as  well  as  the  energy  of  steam  can  be 
directed  in  the  woik  for  which  it  is  u;ed. 
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Instruction    Book    Sent    FREE 

IF  tba  foregmng  pacai  bar*  eoiiTiaced  jou  that  pouiblj  axploiiTa*  can 
be  u««d  to  advaiitaga  on  jrour   farm,  ibe   nest   quoatiaiu    that   will 

arUe  io  tout  mind  are:  How  are  tbey  u>ed7  Wlutt  do  thar  cott? 
Wbal  quantitiei  are  naedad?  What  othar  lupplia*  or  appanhu  aro 
needed,  etc  7  All  the*e  thing*  are  f uUj  and  clearly  explained  in  our  larxe 
booklet,  "The  Farmeri'  Handbook  of  ExploiiTea,"  which  may  be  obtained, 
free  of  charge,  by  cutting  out  and  mailing  card  No.  1  printed  on  iha 
Inaide  back  cover  of  thii  pamphlet. 

We  believe  that  when  you  have  read  the  book,  you  will  undaratand 
how  simple,  laf e  and  economical  the  uie  of  Red  CroM  Dynamite  U,  and 
thai  you  will  find  many  wayi  to  uve  and  make  money  with  ita  aid. 


A^lcultural  Blasting 


A  MONEY-MAKING 
PROFESSION 


E.  I.  du  Pont  de  Nemours  Powder  Co. 

WILMINGTON,  DEL. 

Establialied  1802.  PIONEER  POWDER  MAKERS  OF  AMERICA. 
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I.  Bckard.  Hgr..  Hay  BldI..Cor.  S<h  ai 

SAN  FRANCESCO,  CAL.-C  A.  HaUht,  Sales  Ail,.  Tenih  Floor 
SEATTLE.  WASH  -J.  A.  WillmaD.  Mgr..  Haynard  Bldft. 

PwTUND.  ORz.-GeorAe  E.  Willman.  230  Stark  St. 

SpOK.Ht:.  W«5H,  -Harry  Will.  SZS  Pint  Ave. 
ST.  LOUIS.  MO. -W.  E  ftat-   "--    -'-—-" 


W.  E  Pntt.  Mp..  Wright  Bid*. 

Henry  Belli).  Jr..  Pro..  E.  iTdu  Pont  de  Nei 


SCRANTO\.  PA,~Henry  Belli).  Jr..  Pre...  E.  iTdu  Poot  de  Nemoura  &Co..of  Penna 


What  is  Agricultural  Blasting? 

■  T  is  a  new,  money-making  business,  created  by  us,  and 
in   which   more  than  2000  men  are  now  engaged 
throughout  the  United  States.     It  consists  chiefly  in 
doing  blasting  for  farmers,  nurserymen,  orchardists 
and  other  landowners  to  clear  land  of  stumps  and  boulders, 
plant  fruit  trees,  rejuvenate  orchards,  break  hard  subsoils  and 
dig  ditches. 

Many  Agricultural  Blasters  also  make  road  and  quarry 
blasts,  excavate  cellars,  blow  down  old  buildings,  straighten 
creek  channels  and  much  other  blasting  of  a  miscellaneous 
character. 

Do  Farmers  Need  Agricultural  Blasting  ? 

■  HEY  need  it  badly  on  the  majority  of  farms.    Many  thousands 
of  farmers  know  they  need  it ;  many  others  do  not  know  it. 
It  is  the  cheapest,  quickest  and  best  way  to  remove  stumps, 
dig  farm  ditches  and  plant  trees. 
It  is  the  only  way  to  remove  boulders,  break  hard  subsoils  and  re- 
juvenate orchards. 

The  results  of  such  work  mean  money  to  the  farmer  and  he  will  spend 
money  to  get  them. 

There  are  millions  of  acres  of  stump  and  boulder  land  to  be  cleared, 
millions  more  acres  of  swampland  to  be  drained,  millions  of  fruit  trees 
to  be  planted  and  millions  of  acres  whose  subsoil  needs  breaking. 

Much  of  this  work  is  going  to  be  done  this  year  and  more  every  year 
thereafter.  The  chief  reason  why  all  live  fanners  are  not  having  Agri- 
cultural Blasting  done  is  the  lack  of  competent  Agricultural  Blasters  to 
show  them  the  need  of  it,  prove  it  can  be  done,  and  get  their  orders  for 
the  woric. 

How  Much  Agricultural  Blasting  is  Being  Done  Now  ? 

■  ORE  than  twenty  million  pounds  of  agricultural  dynamite  was 
sold  to  farmers,  orchardists  and  land  clearing  and  drainage 
companies  in  1912. 

Is  the  Work  Dangerous  ? 

■  ES;  for  men  who  do  not  know  how  to  handle  explosives,  just 
as  it  is  dangerous  for  ignorant  or  untrained  people  to  handle 
gunp  wder,  gasoline,  automobiles  or  spirited  horses. 

But  he  low  strength  of  Du  Pont  Red  Cross  Dynamite  and 
its  insensitiveness  make  it  safe  to  handle  and  use  for  any  blaster  who 
fallows  our  instructions  and  uses  reasonable  care. 
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How  Would  You  Help  Me  Get  Business  ? 

1.  By  sending  to  you  farmers'  inquiries  received  from  your  vicinity 
through  our  extensive  advertising. 

2.  By  supplying  you  with  advertising  matter  for  distribution. 

3-  By  paying  you  for  dynamite  and  supplies  used  in  making  demon- 
strations to  get  business. 

4.  By  keeping  in  close  touch  with  you  by  mail  and  through  occasional 
calls  of  our  special  representatives  who  help  you  in  getting  business 
and  solving  problems  that  occur  in  your  work. 

How  Much  Capital  is  Required  ? 

You  must  have  the  following  outfit : 

•i-ij^  in.  punch  bar  for  making  bore  holes  in  earth $  z^^o 

i-i^  in.  steel  subsoil  bar  for  making  holes  in  hard  ground. . , ,  2.00 

I  sledge  or  maul l.oo 

*i-i^  in.  wood  auger  for  boring  holes  in  stumps 2.60 

♦Extensions  for  punch  bar  (2) : i.oo 

•        "            "     wood  auger  (3) 1.00 

6  ft.  of  i-in.  chain  with  hook i.oo 

I  wooden  tamping  bar  (home-made) 

1  chambering  spoon .50 

200  ft.  Duplex  leading  wire 2.50 

2  lbs.  connecting  wire .50 

I   No.  2  blasting  machine 15.00 

[  home-made  magazine,  capacity  500  lbs lo.oo 

200  lbs.  Red  Cross  Dynamite  ( freight  prepaid)  ( 100  lbs,  ^% ; 

100  lbs.  20% ) ,  about 28.00 

500  Du  Pont  No.  6  caps,  about 4- 50 

100  Du  Pont  No.  6    6-ft.  electric  blasting  caps,  about 3.50 

I  Du  Pont  cap  crimper .40 

500  ft.  of  Crescent  fuse 3.00 

I  strong  trunk  or  box  for  tools 15.00 

$93-90 
*  These  tools  may  be  obtained  of  any  hardware  dealer  or  direct  from  Job  T. 
Pugh,  31st  and  Ludlow  Sts.,  Philadelphia,  Pa.,  at  these  prices:  F.  O.  B.  Phila- 
delphia, Punch  Bar,  $2^;  Wood  Auger,  ^.60;  3-ft.  Extensions,  So  cents  eadi. 
Local  prices  will  run  higher  to  cover  f reignt  charges.  These  tools  are  made  on 
specifications  of  the  Du  Pont  Company,  and  will  be  all  that  the  average  blaster  f 
will  need  for  making  bore  holes  in  earth  or  wood. 
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HOME-MADE  TAMPING  STICK 


STEEL  SUBSOIL  BAH 
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PUGH   PUNCH  BAR  AND  EXTENSION 


PUGH  WOOD  AUGER  AND     EXTENSION 

Spoon  for  enlarging  bore  hole*  in  earth  under  stumps. 

Any  blacksmith  can  make  it  in  a  few  minutes  out  of  5  feet  of  ^-inch  steel  rod. 


0- 


3  11 


=! 


One  end  is  bent  around  for  a  handle.  The  other  is  turned  at  right  angles  and 
forged  into  a  spoon  ij^  inches  long.  In  use,  the  blaster  bores  a  i^-inch  hole  to 
a  point  under  the  center  of  a  spreading  root  slump  to  a  point  just  beyond  the 
vertical  center  line.  He  then  inserts  this  spoon  and  scrapes  the  dirt  from  the 
sides  of  the  bore  hole  for  about  8  inches  from  the  bottom,  lifting  the  loosened  dirt 
out  with  the  spoon.  This  makes  a  chamber  about  S  inches  long  and  4^  inches 
in  diameter,  into  which  the  contents  of  about  i3  cartridges  may  be  packed. 

This  is  a  better  method  of  chambering  than  by  a  small  blast,  because  the  latter 
frequently  makes  too  large  a  cavity  and  loosens  the  ground  too  much,  thus 
spoiling  the  resistance. 

Every  blaster  should  add  this  tool  to  his  equipment. 

Another  plan  is  to  bore  the  hole  about  a  foot  deeper  than  finally  wanted  and 
let  the  loosened  dirt  fall  into  this  hole,  where  it  should  be  packed  tight  This 
obviates  the  necessity  of  lifting  the  dirt  out. 


FIG.  83 


2-l'OST  DLASTING  MACHINE 


UU  PONT  NO.  6  BLASTING  CAP 


BLASTING   CAP  CRIUPED  TO   FUSE 


■T  would  appear  from  the  preceding  that  if  you  do  a  cash  busi- 
ness, $100.00  will  be  sufficient  capital  to  start,  but  $200.00  will 
be  necessary  as  you  would  have  to  extend  some  credit. 
In  localities  where  licenses  are  required  for  storing  or  using  dyna- 
mite these  would  increase  the  investment  from  $10.00  to  $75.00,  In 
Ohio  the  license  laws  are  such  that  none  but  a  blaster  doing  a  ver)' 
large  business  can  afford  to  carry  a  stock  of  dynamite.  The  best  he  can 
do  is  to  arrange  with  a  jobber  to  supply  him  promptly  or  place  orders 
with  us  for  direct  shipment  from  our  nearest  mill  or  magazine.  This 
plan  would  be  good  in  all  cases  except  tliat  railroad  regulations  regard- 
ing the  shipment  of  high  explosives  cause  serious  delays. 

Hence  if  you  want  to  keep  busy  all  the  time  you  must  carry  a  stock 
or  buy  of  a  local  dealer  who  carries  stock. 

How  Do  You  Teach  Men  to  Become  Blasters  ? 

1.  By  sending  them  complete  printed  and  illustrated  instructions. 

2.  By  keeping  all  our  blasters  posted  on  latest  developments  through 
the  Fanning  with  Dynamite  section  of  the  Du  Pont  Magazine. 

How  Would  I  Charge  for  My  Work? 

I.  Charge  so  much  for  the  whole  job,  you  to  furnish  the  explosives 
and  do  all  the  work ;  or 

3.  Chaise  $5.00  a  day  or  whatever  amount  is  satisfactory  to  you  and 
the  farmer  for  your  time,  and  charge  for  the  supplies  as  per  our 
fanners'  price  list,  from  which  listed  blasters  get  a  discount  of  lyi 
cents  per  pound  on  dynamite,  5%  on  fuse  and  10%  on  all  other  supplies. 
You  should  also  chaise  for  time  of  helpers  50%  more  than  you  pay. 

3.  If  farmer  supplies  his  own  explosives,  charge  him  for  the  work 
by  the  day  or  job. 

4.  If  job  is  located  so  you  lose  a  day  going  or  coming  you  should 
charge  so  as  to  cover  this  lost  time. 

How  Would  I  Estimate  the  Cost  of  a  Job? 

The  figures  in  our  Farmer's  Handbook  furnish  a  basis  for  estimat- 
ing, but  experience  is  the  best  guide.  Hence,  until  you  get  experience, 
it  would  be  best  to  chaise  by  the  day,  and  keep  careful  records  of  costs 
of  material  and  time. 


How  Much  Money  Can  I  Make  Per  Year  as 
An  Agricultural  Blaster  ? 

■  HIS  is  a  difficult  question  to  answer.  The  most  important  fac- 
tor is  your  own  energy  and  enterprise  and  ability  to  regulate 
your  work  so  as  to  eliminate  all  possible  lost  time. 

The  second  factor  is  the  territory.  Little  work  can  be  done  in 
Northern  States  in  cold  weather.  In  the  South  work  can  be  done  all 
the  year. 

A  fairly  industrious  blaster  should  average  150  days'  employment 
per  year  in  the  North  and  250  days  per  year  in  the  South.  In  the  first 
instance  his  earnings  at  $5.00  per  day  would  amount  to  $750,  and  if  he 
used  an  average  of  50  lbs.  of  dynamite  per  day  and  supplies  for  same, 
his  profit  on  the  goods  would  be  about  $1.00  per  day  or  $150  per  year. 
He  should  also  make  50  cents  a  day  on  his  helper's  time,  or  $75.00  per 
year.  This  would  make  a  total  for  the  year  of  $975.  He  should  do  at 
least  this  much  the  first  year  in  the  North. 

On  the  same  daily  basis  his  net  receipts  in  the  South  the  first  year 
should  not  be  less  than  $1600.  In  the  second  year  net  receipts  should 
be  at  least  twice  those  of  the  first  year,  owing  to  greater  ease  in  securing 
the  work,  better  knowledge  of  costs,  and  the  probable  employment  of 
assistant  blasters  at  $2.50  to  $3.00  a  day,  capable  of  handling  jobs  inde- 
pendently at  a  profit  to  the  employing  blaster  of  several  dollars  a  day. 
The  extracts  from  blasters'  reports  to  us  printed  in  this  booklet  give 
the  best  idea  of  the  probabilities  of  the  business. 
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Work  For  Agricultural  Blasters  To  Do 


Blasting  Stumps 

There  are  stitl  iniltions  of  acres  of  land  in  the  United  States  which  must  be 
cleared  of  stumps  before  they  can  be  farmed.  There  will  be  enough  of  this  kind 
of  work  to  keep  blasters  busy  for  the  next  fifty  years  at  least. 

Blasting^  Boulders 

Hundreds  of  thousands  of  acres  of  farm  land,  especially  in  New  England  and  in 
the  West,  are  worked  with  difficulty  because  of  boulders  of  various  sizes  lying 
upon  them.  Farmers  will  clear  up  Uiese  boulders  gradually  as  they  can  afford  it, 
if  blasters  will  bring  the  matter  to  their  attention  and  solicit  the  work. 

Blasting  Ditches 

There  is  hardly  a  section  in  the  United  States  where  ditching  work  cannot  be 
found.  The  only  reason  these  ditches  are  not  being  dug  with  dynamite  at  present 
is  because  the  property  owners  do  not  know  of  the  method  or  do  not  know  how  to 
do  it  Blasters  who  Imow  how  to  advertise  and  solicit  are  getting  all  of  the  ditch- 
ing work  to  do  that  they  can  handle.  Wherever  irrigation  is  practical,  miles  of 
ditches  are  necessary  and  would  be  blasted  if  blasters  were  on  the  job  soliciting 
the  business- 
Draining  Swamps  And  Wet  Spots 

It  has  been  estimated  by  competent  authorities  that  there  are  seventy-five  mil- 
lion acres  of  swamp  land  in  the  United  States.  Some  of  it  is  in  every  State. 
Much  of  this  land  could  be  reclaimed  by  ditching  or  by  subsoil  blasting  to  break 
up  the  impervious  strata.  There  are  wet  spots  of  varying  areas  on  fully  half  the 
farms  of  the  country  which  could  be  remedied  in  the  same  manner.  Wide-awake 
blasters  will  seek  out  these  places  and  solicit  the  drainage  work. 

Planting  Trees,  Vines,  Shrubbery  And  Hedges 

There  are  about  five  thousand  nurseries  in  the  United  States  selling  millions 
of  trees,  etc,  annually.  Soil  conditions  are  such  that  fully  two-thirds  of  these 
should  be  planted  with  d};namite  and  they  would  be,  too,  if  blasters  would 
properly  cover  their  territories  and  keep  in  touch  with  proposed  work  of  this  kind. 

Rejuvenating  Trees 

We  have  no  idea  how  many  millions  of  fruit  and  shade  trees  in  this  country 
are  not  doing  as  well  as  they  should  because  of  impervious  subsoils,  but  we  do 
know  that  there  are  enough  of  them  to  keep  an  army  of  several  thousand  blasters 
busy  for  the  next  twenty  years. 

Blasting  Post,  Telephone  And  Telegraph  Pole  Holes 


Splitting  Logs 

Occasional  jobs  of  this  kind  c 

Blasting  Wells 

Work  of  this  kind  is 
but  whenever  old  wells 

Blasting  Ice  Jams 

Occasional  jobs  of  this  kind  can  be  obtained  every  v 
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Blasting  Log  Jams 

This  is  work  seldom  obtainable  and  is  found  only  in  logging  regions. 

Blasting  Cellars 

In  localities  where  hard  soils  abound,  contractors  have  to  employ  crews  of  men 
10  pick  the  earth  before  il  can  be  scraped  out  or  loaded  on  wagons.  Blasters  coutd 
obtain  a  great  deal  of  this  loosening  work  and  could  also  blast  out  many  cellars 
in  much  the  same  way  tliat  ditches  are  blasted  it  they  would  keep  in  touch  with 
contractors  and  builders  and  solicit  the  work. 

Blasting  Trenches,  Sewers,  Gutters,  Etc. 

What  we  have  said  regarding  cellars  applies  to  these  classes  of  work  also. 

Blasting  Masonry  or  Concrete  Walls    in  Buildings  Being 
Torn  Down 

Much  time  is  consumed  by  crews  of  men  in  taking  down  old  brick  and  stone 
btiildings  and  concrete  walls  that  could  be  saved  by  blasting.  Blasters  who  are 
locking  for  that  kind  of  work  are  getting  considerable  of  it  to  do. 

Eliminating  Mud  Holes  in  Roads 

This  title  is  self  explanatory.  Such  mud  holes  c 
all  over  the  Unted  States.  Road  commissioners  a 
sncb  jobs. 

Blasting  Fish  Ponds  And  Reservoirs 

Our  remarks  under  cellar  blasting  apply   here  also. 

Cleaning  Out  Mill  Races,  Sluice- Ways,  Etc 

We  receive  numerous  inquiries 
siderable  of  it  to  be  had  by  bias 
ditching  cover  the  method  of  doin 

Straightening  Channels 


We  receive  numerous  inquiries  about  such  work  and  ther.     _    _     _.     „    __ 
'  ' '      ■     •     •       ■       Our  instructions  undei 
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Clearing  Right  Of  Way  For  Highways 

Road  contractors  need  ihe  services  nf  a  bliisUr  on  almost  every  road  job  they 
undertake.  Slumps,  boulders,  gravel  hanks  and  earth  arc  to  be  removed,  and 
blasting  is  the  quickest  and  casi«i  solution  of  the  problem. 

Loosening  Gravel,  Rock,  Etc,  for  Contractors 

Securing  work  of  this  kind  is  merely  a  question  of  keeping  in  touch  with  con- 
tactors and  letting  them  know  that  you  arc  ready  and  willing  to  help  them. 

Breaking  Up  Steel  Castings 

Occasional  jobs  of  this  kind  can  be  found  by  biaslcrs  who  seek  them. 

Terracing  Hilly  Land  to  Prevent  Washing  of  Topsoil 

This  is  a  practice  in  many  farming  communities  where  the  land  is  rolling  and 
ihe  topsoil  loose  and  easily  washed.  The  terracing  is  expensive  and  laborious 
»ork.  By  blasting  the  subsoil  as  per  instructions  under  Subsoiling,  the  land  can 
be  put  in  a  condition  to  absorb  mosi  of  the  water  and  prevent  the  washing. 

Exterminating  Gophers  And  Burrowing  Animals 

These  little  pests  are  very  troublesome  lo  thousands  of  farmers  in  the  western 
Slates.  They  would  give  a  good  deal  In  be  rid  of  them  and  frequently  write  us 
asking  how  lo  do  it.    This  is  a  field  that  agricultural  blasters  should  cover. 
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prestige  of  the  Du  Pont  Powder  Company 

■HIS  Company  has  been  established  as  a  manufacturer  of 
explosives  for  over  a  hundred  years.  It  is  the  largest  and 
best  known  powder  manufacturer  in  the  United  States.  It 
does  more  advertising  and  better  advertising  than  any  other 
concern  in  this  line  of  business.  Blasters  who  have  this  Company 
behind  them  assisting  them  as  we  do  in  building  up  a  blasting  business 
are  indeed  fortunate.  If  they  show  reasonable  energy,  persistence,  and 
business  ability,  there  can  be  no  question  about  their  success. 

Our  National  Advertising 

■  IN'CE  the  Du  Pont  Powder  Company  began  advertising  farm- 
ing with  dynamite,  we  have  found  that  there  are  not  nearly 
enough  blasters  in  the  country  to  lake  care  of  the  work  that 
farmers  have  to  offer. 
We  advertise  extensively  in  all  of  the  prominent  agricultural  and 
horticultural  papers.  This  advertising  produces  several  thousand  in- 
quiries per  month.  Most  of  them  are  from  enterprising  farmers  and 
fruit  growers.  The  literature  we  send  them  convinces  them  that  our 
methods  of  stump  and  boulder  blasting,  subsoiling,  tree  planting, 
ditching,  drainage,  and  rejuvenation  of  run-down  orchards  and  shade 
trees  and  exhausted  soils  are  practicable.  As  a  result  hundreds  of  them 
desire  to  try  the  methods  we  recommend.  Never  having  used  dynamite, 
however,  many  of  them  hesitate  to  undertake  the  work  themselves,  but 
they  write  us  that  they  would  be  glad  to  employ  competent  men  to  do  it 
for  them  if  we  could  suggest  some  one. 

Referring  Inquirers  to  Blasters 

■ECAUSE  of  this  demand  for  the  services  of  blasters,  we  have  es- 
tablished a  reference  system  which  gives  blasters  the  benefit  of 
all  of  our  extensive  and  costly  advertising.  Some  of  them  are 
refusing  work  because  their  order  books  are  full,  while  others 
are  engaging  assistants  to  take  care  of  work  which  they  have  not  the 
time  to  do  themselves. 

Our  reference  system  is  worked  in  this  way:  When  we  receive  an 
inquiry  from  a  farmer  or  fruit  grower,  we  answer  it  by  sending  him 
a  letter  and  a  copy  of  our  Farmer's  Handbook  which  tells  him  all  about 
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the  advantages  of  using  dynamite.  We  also  give  him  the  name  and 
address  of  a  dealer  in  his  locality  from  whom  he  can  purchase  Du  I'oni 
explosives.  We  send  the  blaster  a  "yellow  slip"  giving  the  name  and 
.'iddress  of  the  prospective  customer,  thus  giving  the  blaster  an  oppor- 
tunity for  a  personal  call  to  look  over  the  proposition  and  submit  a  bid 
for  the  blasting  work. 


Local  Advertising  Matter  for  Blasters 

■  HE  printed  matter  used  in  such  advertising  is  furnished  to 
blasters  by  us  absolutely  free  of  charge.  Onr  line  of  advertis- 
ing matter  consists  of: 

A.  Blaster's  Handbills,  printed  in  two  colors,  u|x>n  which  the  blaster's 
name  and  address  are  prominently  imprinted.  These  handbills  illustrate 
and  briefly  describe  the  various  classes  of  work  done  with  Red  Cross 
Dynamite,  and  offer  the  services  of  the  blaster. 

B.  Blasters'  Monthly  Folders.  loo  of  these  are  furnished  each 
month  to  every  blaster  who  agrees  to  mail  them  to  a  selected  list  of 
loo  farmers  in  his  vicinity.  Each  month's  folder  deals  with  one  class 
of  farming  with  dynamite  and  includes  an  envelope  for  mailing  out  and 
an  addressed  printed  post  card  for  the  farmer's  reply  to  the  blaster. 
The  cost  of  mailing  these  is  but  $i.OO  a  month  and  the  resuhs  are 
usually  very  profitable. 


Gets  Six  Big  Jobs  from  Circulars 

Mr.  Jordan,  a  New  Jersey  blaster,  wrote  us  less  than  a  month  after 
receiving  his  supply  of  the  first  folder  as  follows ; 

I  feel  it  my  duty  to  write  you  stating  the  results  of  sending  out  the  Tree 
Planting  Folder  for  NovemberT  I  mailed  eighty  of  them.  The  rest  I  handed  out 
personally.  They  have  solved  the  problem  far  better  than  anything  else  I  could 
have  done.    Following  is  a  list  of  work  brought  in  by  them: 

Eight  acres  of  stump  land  to  clear. 

Thirty  stumps  to  blast  for  another  party. 

Planting  eight  acres  of  peach  trees. 

Sinking  a  pond  of  water  that  will  take  about  fifty  shots  at  30  cents  a  shot. 

Blasting  fifteen  big  chestnut  stumps. 

Blasting  six  very  large  boulders. 

1  am  very  much  pleased  with  these  results  and  look  forward  to  the  receipt 
of  the  supply  of  December  circulars.  I  hope  other  blasters  will  profit  by  this  new 
method. 
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Seventy-eight  Replies 

Mr.  Hill,  a  Pennsylvania  blaster,  writes  us  that  he  secured  78  replies 
as  a  result  of  the  distribution  of  the  too  Tree  Planting  Folders  we 
su{q>Iicd  in  December  to  all  blasters  requesting  them.  As  a  result  Mr. 
Hill  has  been  engaged  by  a  number  to  plant  trees  and  subsoil  with 
dynamite,  in  addition  to  which  he  expects  to  secure  the  planting  of 
from  25,000  to  30,000  trees  and  has  also  contracted  to  do  124  acres  of 
stump  blasting,  some  ditching  and  some  boulder  blasting.  He  says 
he  thinks  the  above  proves  that  the  folders  are  a  very  good  way  of 
advertising. 

Sixty  Answers  in  Three  Weeks 

Mr.  Pinney,  an  Ohio  blaster,  writing  us  about  three  weeks  after 
receipt  of  the  first  supply  of  distribution  folders,  says: 

I  have  mailed  out  all  those  folders  and  cards  you  sent  me,  and  have  received 
answers  to  sixty  of  them.  They  have  si^cured  me  one  big  job  which  wilt  take 
several  hundred  pounds  of  dynamite.  The  order  1  am  sending  you  now  is  part 
of  it.  so  yoii  will  see  I  am  not  asleep. 

C.  Motion  Picture  Films  and  Stereopticon  Slides.  We  loan  our 
1000  ft.  Farming  with  Dynamite  film  or  colored  stereopticon  slides  to 
blasters  who  arrange  for  their  exhibition  in  theatres,  at  lectures,  farmer's 
institutes,  granges,  etc.  These  are  great  for  arousing  interest  and 
getting  business. 

Moving  Pictures  Bring  Contract 

Recently  Mr.  Alexander,  an  Indiana  blaster,  showed  the  Farming 
with  Dynamite  film  at  a  moving  picture  theater  in  a  small  town  in  his 
state.  As  a  result  of  the  exhibition,  he  secured  a  tree  planting  contract. 
He  says  a  great  many  farmers  attended  the  display  and  that  several  of 
them  were  very  much  interested.  He  expects  the  exhibition  to  result 
in  more  blasting  work  for  him. 

More  Business  from  Farming  with  Dynamite  Films 

Mr.  W.  H.  Cattelle,  a  Pennsylvania  blaster,  says: 
Your  Farming  with  Dynamite  film  was  shown  in  a  local  moving  picture  house 
on  two  evenings.  The  exhibition  brought  me  two  jobs  that  will  require  about 
100  lbs.  of  dynamite,  200  ft.  of  ftise  and  a  box  of  caps,  with  prospects  of  more 
work  from  the  same  parties.  The  women  enjc^ed  the  pictures  quite  as  much  as 
the  men. 

There  are  two  good  points  in  the  above  letter.  First,  the  fact  that 
showing  the  films  led  directly  to  blasting  work  and  second,  that  the 
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films  proved  interesting  to  the  women.  Blasters  may  not  realize  it  but 
the  women  on  the  farms  have  a  great  deal  to  do  with  their  losing  a 
great  deal  of  blasting  work.  They  are  afraid  as  death  of  the  mere 
mention  of  dynamite  and  if  their  husbands  or  sons  as  much  as  mention 
having  a  blaster  come  on  the  premises  with  the  explosive,  the  women 
will  register  objections  which  spike  the  deal  for  the  blaster.  Letting 
the  women  see  the  films,  however,  shows  them  what  the  work  actually 
consists  of  and  thereafter  they  are  not  so  much  afraid  of  the  actual  work. 

D.  Steel  Signs  and  Fibre  Fence  Signs.  These  are  furnished  only 
to  blasters  having  magazines  and  who  can  therefore  offer  Red  Cross 
Dynamite  for  sale.  We  furnish  one  enamelled  steel  sign  for  house, 
and  25  fibre  fence  signs  beariilg  name  and  address  of  blaster.  These 
signs  tacked  up  along  country  roads  leading  to  the  blaster's  town  stir 
up  business. 

E.  Free  Stationery.  In  order  to  give  our  Agricultural  Blasters  stand- 
ing as  business  men  in  their  locality,  we  have  concluded  to  standardize 
the  business  stationery  by  designing  a  sirong  and  well  balanced  letter- 
head.   It  is  designed  in  two  colors. 

We  give  free  of  charge  to  any  Agricultural  ISlaster  on  our  list  500 
of  these  letterheads  and  500  envelopes  to  match,  on  receipt  of  certifica- 
tion from  our  dealer  through  whom  the  blaster  makes  his  purchases, 
that  the  latter  has  bought  a  thousand  jMJunds  of  dynamite  from  him, 
or  that  customers  of  the  blaster  have  purchased  in  the  aggregate  that 
amount  of  our  goods  and  employed  the  blaster  to  use  them. 

F.  Free  Ad  Electro.  We  supply  any  blaster  free  on  request  with  the 
ad.  electrotype  shown  herewith,  which  he  may  insert  in  local  news- 
papers at  his  own  expense.  The  cost  is  not  great  and  if  the  advertising 
is  continuous  (once  or  twice  a  week  for  three  to  six  months)  it  is  bound 
to  get  results. 

The  Du  Pont  Magazine 

■  E  publish  a  monthly  house  orjjan  called  ihc  Du  Font  M.vgazink 
which  includes  a  section  devoted  to  the  interests  of  Agricultural 
Blasters.    In  this  section  we  publish  letters  from  successful 
Blasters,  describing  their  methods  of  working,  of  soliciting 
blasting  work,  and  telling  a  great  many  interesting  things  about  their 
earnings,  experience,  etc.    This  is  sent  free  to  all  Agricultural  Blasters 
on  our  list. 
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FARM  BLASTING 

SB.  DYNAMITE 

JOHN  DOE  &C0.W1LMIN&TQN  DEL. 

REDUCED  CUT  OF  FENCE  SIGNS  FURNISHED  FREE  TO  DU  PONT  BLASTERS 

Allowances  for  Free  Demonstrations 

■  OSITIVELY  the  most  effective  means  of  getting  business  are 
free  demonstrations,  conducted  for  parties  who  have  a  lot  of 
wrork,  can  afford  to  pay'  for  it,  and  are  willing  to  engage  a 
blaster  if  he  can  prove  his  ability  to  do  the  work  economically 
with  Red  Cross  Dynamite. 

To  encourage  such  demonstrations  we  pay  Agricultural  Blasters  $1-50, 
to  cover  the  dynamite  and  supplies  used,  for  each  demonstration,  sub- 
ject to  the  following  conditions: 

Demonstrations  must  be  made  only  for  farmers  who  agree  to  have 
a  sufficient  amount  of  work  done  to  warrant  the  demonstration,  pro- 
viding the  demonstration  satisfies  them  that  the  blaster  can  do  the  work 
with  dynamite  economically  and  advantageously.  Each  demonstration 
must  be  reported  on  special  report  form  we  provide  for  the  purpose. 
Demonstrations  showing  no  sales  results  will  not  be  paid  for  in  excess 
of  30  per  cent,  for  the  total  number  of  demonstrations  reported.  For 
instance,  if  a  blaster  reports  ten  demonstrations,  six  of  which  resulted 
in  the  sale  of  his  blasting  services,  four  of  which  failed  to  give  results, 
we  send  him  our  check  for  $13.50,  covering  six  resultful  demonstrations 
and  three  non- resultful. 

If  blasters  have  a  proper  understanding  before  giving  any  demon- 
stration and  do  their  work  property,  they  will  not  have  30  per  cent,  of 
non-resultful  demonstrations. 

As  very  little  dynamite  and  supplies  are  required  for  demonstrating 
stump  blasting,  tree  planting,  ditching,  boulder  blasting,  or  subsoiling, 
which  can  successfully  and  economically  be.  done  with  dynamite,  the 
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$1.50   payment    should  be   ample   to  cover  the   blaster's   outlay   for 
explosives  and  supplies. 

The  blaster  can  gain  valuable  assistance  from  us  under  this  proposi- 
tion. He  can  familiarize  all  important  farmers  in  his  locahty  with  the 
benefits  of  blasting  with  dynamite,  and  do  it  largely  at  our  expense. 
This  offer  is  open  to  all  blasters  using  our  goods  and  the  bigger  the 
checks  we  have  to  send  them  under  this  offer,  the  better  we  like  it, 
provided  they  are  honest  in  their  use  of  the  opportunity  and  in  their 
rei>orts  to  US.  Should  any  blaster  be  so  shortsighted  as  to  attempt  to 
deceive  us  in  this  work,  we  will,  of  course,  be  obliged  to  take  him  off  our 
list.  This  offer  is  good  only  for  blasters  on  our  active  list.  We  want 
every  blaster  to  take  advantage  of  this  offer  and  demonstrate  thoroughly 
in  his  vicinity,  and,  in  giving  out  advertising  matter  and  referring 
prospective  inquirers,  we  are  guided  by  their  activity  as  demonstrators. 
We  want  blasters  to  have  plenty  of  work  and  we  want  to  sell  lots  of 
dynamite,  and  we  know  that  this  is  the  way  to  accomplish  both  ends. 
Checks  for  August  demonstrations,  for  example,  are  mailed  Septem- 
ber 15th  and  so  on. 


PLACING  CHARGE  H)H  UKAINIM;  I'ONO  AT  M:\V\KK,  r>lM.. 


How  Demonatrations  Get  Business 

Mr.  Ziegler,  a  Tennessee  blaster,  recently  wrote  us  a  letter  in  which 
he  gave  us  some  advice  which  will  be  of  service  to  blasters  throughout 

the  country.    He  says : 

If  a  blaster  will  see  a  man  who  is  interested,  give  him  a  demonstration  if 
necessary,  and  invite  his  neighbors  to  witness  it,  he  will  in  most  cases  get  a  job. 
The  neighbors  will  also  want  work  done.  I  went  to  B—  County  last  fall  and 
started  in  from  farm  to  farm,  from  a  little  J  oh  to  a  better  one.  I  was  kept 
busy  for  four  months  and  when  I  was  compelled  to  leave,  left  a  number  of  jobs 
still  waiting  for  me  which  parties  were  anxious  to  have  me  do.  Had  I  felt  able 
to  continue  throughout  the  winter,  I  could  have  gone  on  all  winter  and  through 
the  spring  and  summer  of  1913  in  the  one  county  alone. 

In  my  home  county  I  am  getting  frequent  calls  for  my  services  from  ncishbors. 
The  thing  is  taking  fast  in  our  territory  and  it  is  bound  to  go  because  people  see 
its  benefits.  I  get  the  most  progressive  men  first,  but  you  need  more  blasters  in 
this  territory.    You  t-ivt  me  more  references  by  far  than  I  am  able  to  take  care  of. 

Why  a  Magazine  is  Necessary 

■  O  man  can  expect  to  be  suc- 
cessful as  a  blaster  unless 
he  is  in  a  position  to 
promptly  fill  his  orders  for 
work.  To  do  that,  he  must  either 
have  a  stock  of  dynamite  and  blast- 
ing supplies  on  hand  at  all  times  or 
must  buy  through  a  dealer  that 
carries  stock  and  can  make  imme- 
diate deliveries. 

It  is  futile  for  any  man  to  at- 
tempt to  do  business  as  a  blaster 
under  any  other  conditions.  Rail- 
roads will  not  handle  explosives 
-  shipments  expeditiously.  Doing 
business  with  a  dealer  who  does  not 

carry  stock  is  practically  out  of  the 
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der  filled.  It  is  precisely  the  same 
if  you  send  us  a  direct  order  yourself.  It  is  not  our  fault.  There  is 
no  way  that  we  can  avoid  the  delay.  Berating  railroads  does  no  good. 
As  some  philosopher  once  said,  "Facts  be  stubborn  things."  When  a 
fact  is  established,  we  might  as  well  face  it  and  meet  conditions  as  they 
are  rather  than  bewail  our  fate  because  they  are  not  as  we  should  hke 
to  have  them. 
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Either  the  dealer  or  the  blaster  should  have  a  stock  o{  at  least  200 
lbs.  of  dynamite  and  a  sufficient  supply  of  caps,  fuse,  fuzes,  etc.,  con- 
stantly on  hand  so  as  to  be  able  to  take  care  of  blasting  work  offered 
without  delay.   It  is  not  necessary  to  have  any  elaborate  or  costly 
magazine.     Simply  comply  with  the  law  of  your  own  state  on  storage 
of  explosives.     Surely  it  is  better  to  spend  a  few  dollars  on  a  small 
inexpensive  store  house  and  upon  a 
stock  of  dynamite  and  blasting  sup- 
plies than  to  be  forced  to  refuse  a 
large   porportion    of    the   blasting 
work  offered  you  because  you  are 
not  in  a  position  to  do  the  work  at 
the  time  the  customer  wants  it  done. 
Not  only  that,  but  you  can't  make 
a  living  as  a  blaster  if  you  are  com- 
pelled to   lose   from  two   to   four 
weeks'  time  between  jobs  while  waiting  for  explosives  to  arrive  with 
which  to  do  the  next  work.    Full  instructions  for  the  construction  and 
safe  location  of  small  magazines  are  given  in  our  free  Storage  Pamphlet 
N'o.  I,  which  also  illustrates  and  prices  ready  made  portable  iron  maga- 
zines. 

Finds  a  Magazine  Profitable 

Mr,  Rose,  an  Ohio  blaster,  writes  that  he  knows  of  several  parties 
in  his  section  who  would  like  to  be  professional  blasters  because  they 
know  he  is  making  $5,00  per  day  regularly  out  of  that  kind  of  work. 

He  says  the  reason  he  is  successful  is  because  he  constantly  keeps  a 
supply  of  dynamite  and  blasting  supplier  on  hand  so  as  to  be  able  to 
promptly  take  care  of  any  blasting  work  he  may  be  called  upon  to  do. 
He  also  says  that  while  he  is  doing  a  good  paying  business  at  present 
he  considers  prospects  good  for  doing  several  times  as  much  in  the  near 
future,  because  he  is  becoming  better  known  and  his  work  better  adver- 
tised every  day.  He  has  used  about  700  lbs.  of  Du  Pont  dynamite  in 
three  months  and  considers  his  magazine  a  good  paying  proposition. 

The  Right  Way  and  How  It  Works 
Du  PonI  Co.,  iVilmtHgton,  Delaware. 

DbaR  Sib  :  I  take  great  pleasure  in  telling  you  brother  blasters  and  dealers  of  my 
experience  and  success  in  Agricultural  Blasting  and  eartiestly  hope  it  may  be  of 
benefit  to  some  one,  as  many  little  pointers  have  been  to  me  which  I  have  found  in 
the  AcRicWLTUBAL  Blaster  monthly.  I  have  been  engaged  in  the  handling  of  dyna- 
mite for  several  years,  but  have  not  used  Red  Cross  and  cooperated  with  the 
Du  Pont  Company,  only  one  year  which  I  will  say  has  been  very  successful  tor  the 
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first.    It  pays  to  co-operate  with  the  Company  and  the  Company's  dealers  if  you 
want  help  in  securing  work  as  every  bit  of  adveriisinB  helps.    I  do  not  tbink,  how- 
ever, that  we  can  secure  work  by  merely  sitting  at  our  desks  and  sending  out  adver- 
tisements.   We  must,  I  believe,  call  on  and  get  out  and  look  up  prospective  cus- 
tomers.  I  use  a  horse  and  wagon  for  the  purpose.   I  load  up  my  load,  raise  ray  fiag 
and  go  where  I  think  the  work  is.    I  have  loaded  up  four  hundred  pounds  on  a 
Monday  morning  many  times  and  seldom  bring  any  home  with  me  on  Saturday. 
Of  course  my  jobs  are  mostly  small  ones  but  they  are  just  as  good  if  one  can  get 
enough  of  them.     The  tirst  of  April  I  had  no  blasting  engaged  to  do  and   at 
the  present  time  1  have  about  fifty  small  jobs  to  start.     In  my  spring  work  it  it. 
hard  to  tell  just  how  much  dynamite  it  will  rcq.uire,  so  I  am  ordering  500  lbs.  to 
start  the  work  with  and  expect  to  use  many  hundred  pounds  this  summer.    1  find 
it  greatly  to  advantage  to  have  two  little  fire-  and  bullet-proof  buildings  in  which 
I  can  keep  500  to  1000  lbs.  and  even  2000  lbs  if  I  need  it, 
so  as  to  have  it  on  hand  at  ail  times  to  avoid  waiting  for 
it.  as  it  always  takes  some  little  time  to  get  explosives 
over  the  road  despite  the  efforts  of  our  dealers.    1  find  it 
also  lo  advantage  to  have  a  good  set  of  tools  so  that  after 
convincing  the  fanner  of  the  value  and  importance  of 
using  dynamite  you  need  not  take  up  any  more  of  his 
valuable  time,  but  just  go  ahead  and  do  the  work.    The 
work  ilself  I  believe  is  our  best  advertisement.    I  always 
aim  to  make  a  clean  job  of  it  so  as  never  to  leave  any 
unfinished  work  behind  me  for  comment.     I  run  a  four- 
inch  advertisment  in  four  of  our  leading  country  papers 
which  cover  a  territory  of  40  or  50  miles  around  me  in 
the  two  counties  which  keep  the  farmers  poster  that  there 
is  a  man  who  will  do  their  work,  then  nearly  always  when 
I  approach  a  man  for  his  work  I  find  he  knows  who  1 
ULAS-JER  DAVIS         am  and  where  I  am  from.    I  do  all  lines  of  Agricultural 
OF  NEW  VOKK  Blasting  SO  as  to  find  work  at  one  line  or  another.     I 

think  the  license  fee  we  have  to  pay  is  a  good  thing,  as  this  will  have  a  tendency  to 
eliminate  some  of  the  men  who  have  tried  In  use  dynamite  and  didn't  know  how 
and  couldn't  learn.  For  instance,  I  have  cleared  up  several  jobs  during  the  past 
years  that  have  been  made  a  failure  of  by  some  inexperienced  man  who  did  not 
slick  to  it  long  enouRh  to  learn  how,  but  rather  left  the  farmer  thinking  it  could 
not  be  succes.'ifnUy  done.  Such  jobs  a^  Ihc.-;^  are  very  difficult  lo  get  but  thpy 
are  the  kind  that  briup;  more. 

As  for  the  dealer's  part  I  will  say  he  cnnnol  sell  dynamite  unless  some  one 
can  handle  it,  sii.  bn.llier  blaster.i,  lei's  K''1  nut  and  find  the  places  for  it  and  llic 
dealers  will  licl|)  uf  as  much  as  possible. 

I  Irelieve  that  witbnul  any  e.-iception  Hid  Cross  is  ilic  In'st  goods  to  u^c  for 
nny  line  of  farm  lilaslinK. 


LC(>ai^k' 


Reports  Big  Demand  (or  His  Services 

A  Southern  Agricultural  Blaster  gives  us  the  following  report  of 
work  recently  lined  up  by  him : 

I.  One  and  one-half  miles  of  ditch  wiili  option  on  lo  additional  miles,  tc^ether 
wiih  several  acres  of  stumps. 

^  535  yards  of  ditching  wilh  more  to  follow  if  work  is  satisfactory. 

3-  One  acre  of  subdrainage. 

4-  1000  acres  of  stumping  at  $5-00  per  day. 
.i.  A  hundred-acre  stumping  prospect. 

6.  A  iifiy-acre   stumping   prospect. 

7-  Undetermined  number  of  acres  to  I*  cleared.     (Owner  owns  4000  acres.) 

8.  500  acre  stumping  prospect. 

Q.  One  mile  of  grading  prospect. 

to.  Undetermined  quaniity  of  ditching  and  stumping. 

A  Blasting  Business  Conducted  on  Business  Principles 

Mr.  Carpenter,  an  Agricultural  Blaster  in  New  York  State,  is  one 
of  the  most  successful  men  on  our  list.  The  reason  he  is  successful 
"is  because  he  conducts  his  blasting  business  hke  a  first  class  business 
nian  would  conduct  a  grocery  store,  a  drug  store,  or  any  other  business. 
Any  one  reading  the  following  extracts  from  a  recent  letter  received 
from  Mr.  Carpenter  will  understand  why  he  is  successful.  He  writes: 
I  received  the  booklets.  Had  a  rubber  stamp  made  and  stamped  each  book  so 
that  when  I  give  one  to  a  man  he  knows  where  to  come  to  get  dynamite  work  done. 
I  hire  a  rig  and  diive  out  through  the  country,  stop  at  each  farmhouse  for  a 
little  talk  with  the  farmer  and  get  acquainted  with  him.  I  find  lots  of  men  have 
work  to  do.  I  leave  a  booklet  wilh  each  farmer  after  telling  him  about  my 
work.  On  a  recent  two-days'  trip  of  this  kind.  I  found  about  fifly  places  where 
they  want  some  work  done. 

1  have  reeently  been  to  see  a  man  in  a  neighboring 
town  who  has  7  miles  of  dilth  lo  blow.  I  go  up  there 
next  Tuesday  lo  Hlart  the  work.  I  w;is  rcocmmended 
lo  this  man  by  a  parly  for  whom  1  put  through  a 
tough  propo.iiiion  Inst  summer. 

I  aho  have  a  proposition  to  blast  out  40  acres  of 
willows. 

The  big  swamp  job  1  recently  completed  I  began 
work  on  ihe  201I1  of  August  and  finished  the  job  on 
ihe  28th.  When  we  started  the  work  I  wore  top  bools 
and  the  water  was  nbove  my  knees  in  some  places  in 
the  swamp.  Torfay,  October  6,  !  went  (hrongh  Ihc 
same  swamp  willi  a  pair  of  common  shoes  on  and 
hardly  got  the  soles  wet  and  that  too  was  after  a 
licavy  rain.    That  liind  is  n"w  ready  for  the  plow. 

1  have  taken  out  .lR"  i^tumpfi  tins  week.    They  were 
pines,  some  of  Ihcm  measuring  over  7  f.  across  the 
slump  and  having  roots  more  than  2  ft.  thick. 
The  other  day  a  man  whom  I  have  liei-n  telling  about  llie  great  things  dynamite 
would  do  heard  a  friend  of  bis  mention  the  fact  lliat  he  was  going  to  set  out 


„C',uuy|i 


IT- 


no  FOOT  DITCH  BLAST,  ELK  GROVE,  SACRAMENTO  CO.,  CALIF. 

RED  CROSS  DYNAMITE  IS  SUPPLANTING  SHOVELS  AND  DITCH  MACHINES 

ALL  OVER  THE  COUNTRY 


BLASTER  MATTHEWSON,  OF  DELAWARE,  GETS  OUT  SIX  STUMPS  WITH   5J4 
LBS.  OF  RED  CROSS 


iooo  trees.     He   told  hini  to  have  Carpenter  do  it  and  then  telephoned  me  as 
soon  as  he  reached  home.     I  went  out  the  next  day.  saw  the  man  and  secured 

I  HAVE  OVER  SIXTY  JOBS  ALREADY  CINCHED  AND  AM  STILL 
AFTER  THEM. 

The  above  illustrates  better  than  anything  that  we  could  possibly 
say  the  immense  advantage  of  going  right  out  to  the  farmers  and  ask- 
ing them  for  their  work  over  the  plan  adopted  by  so  many  blasters  of 
writing  them  letters  about  it.  The  letter  is  only  a  weak  makeshift. 
It  is  never  a  winner  like  the  face-to-face  talk. 

Eighteen  Months'  Work  Booked  Ahead 

Mr.  Morris,  the  North  Carolina  blaster,  in  a  recent  letter  to  us 
stated  that  he  had  work  enough  on  hand  to  keep  him  busy  for  a  year 
and  a  half. 

He  has  the  right  idea  of  how  blasting  business  should  be  solicited. 
To  describe  his  method  in  his  own  words: 

I  went  down  near  D —  carrying  my  booklets  with 
me.  My  first  was  removing  275  large  stomps  which 
I  did  in  14  hours.  While  on  the  work  my  customer 
called  up  his  farmer  neighbors  on  the  'phone  and  I 
was  surprised  and  amazed  at  the  number  of  old 
Farmers  who  came  around  to  see  the  work  done.  I 
then  turned  the  job  into  a  kind  of  demonstration  and 
after  making  from  75  to  150  large  oak  stumps  jump 
out  of  the  ground  and  turn  over  nicely,  the  old-  gray- 
headed  farmers  of  from  60  to  90  years  of  age  seeing 
work  of  that  kind  for  the  Jirst  time  in  their  hves  grew 
enthusiastic  and  eloquent  at  once.  Then  I  put  in  a 
few  words  for  Du  Pont  dynamite  and  gave  each  one 
a  booklet  on  Farming  with  Dynamite,  a  Tree  Planting 
booklet  and  a  blaster's  handbill.  Then  I  did  some 
business  for  Morris.  I  booked  a  little  over  three  thousand  dollars'  worth  of 
work  for  the  summer  and  fall,  consisting  of  subsoiling  and  stump  blasting 
because  I  had  convinced  them  that  my  way  and  the  Du  Pont  way  was  the  best 
and  cheapest  way. 

I  have  plenty  of  work,  am  making  good  money,  am  perfectly  satisfied,  feel 
good  and  am  proud  of  my  profession.  The  only  complaint  I  have  to  lay  up 
i^ainst  you  is  that  1  just  can't  get  all  around  and  do  all  the  work  at  once  and  see 
everybody  that  is  'phoning,  writing  and  sending  word  as  well  as  coming  after 
me  to  work  for  them.  I  can  stand  a  heap  of  work  and  I  love  to  work  and  make 
money  but  I  can't  do  so  much  at  once.  Good  reliable  assistants  are  hard  to  find. 
I  have  some  helpers  but  I  do  all  my  own  loading  and  shooting  and  personally 
inspect  every  hole  or  shot  that  is  fired.  My  aim  is  to  do  good  work  and  make 
good  on  every  job.  One  price  to  all.  First  come,  first  served,  whether  large  or 
small  contracts.  You  can  always  be  busy  with  work  that  way.  1  believe  I  am 
doing  some  good  for  my  country  and  my  fellow  man.  The  only  lime  I  have  to 
write  you  is  on  rainy  days  when  I  can't  work  outdoors. 


LASTER  SIIOF-CRAFT,  OF  FLORIDA    (aT  RIGHt),  AXD  HIS  STUMP 
BLASTING  CREW 


BLASTER  rEtriRS,  OF  FLORIDA   (iN  FRONt),  CONQUERS  A  BIG  ONE 
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Opportunities  and  Earnings 

■  CARCITY  of  farm  labor  is  the  most  serious  problem  the  farm 
owner  of  today  has  to  face.    If  his  own  sons  were  content  to 
remain  on  the  farms  instead  of  seeking  occupations  in  nearby 
cities,  his  problem  would  be  solved.    The  farmer  boy  is  apt  to 
r^rd  the  life  of  a  farmer  as  a  humdrum  existence,  offering  slight 
opportunities  for  the  excitement,  amusement  and  even  recomi)ense  that 
the  young  man  craves. 

The  use  of  dynamite  in  agricultural  pursuits  is  very  simple  and 
easily  learned.  Stumping,  ditching,  subsoiling  and  tree  planting  are  the 
largest  fields  for  exploitation.  These  classes  of  work  are  so  simple  that 
a  man  can  team  to  handle  them  in  a  day.  The  question  may  be  asked, 
"If  it  is  so  simple  as  that,  why  would  a  fanner  employ  a  professional 
to  do  the  work?"  Simply  because  he  is  afraid  to  use  dynamite  himself. 
There  is  something  in  the  word  itself  that  inspires  terror,  yet  properly 
handled  it  is  no  more  dangerous  than  gunpowder,  blasting  powder, 
acetylene  gas,  gasoHne,  and  many  other  things  which  farmers  very 
commonly  use  but  which  they  do  not  fear  because  they  have  become 
accustomed  to  them. 

In  order  to  show  the  ease  with  which  blasting  contracts  may  be 
obtained  from  farm  owners,  we  will  tell  the  story  of  a  young  man  that 
called  at  the  office  of  a  manufacturer  of  dynamite  recently,  stating  that 
he  would  like  to  take  up  Agricultural  Blasting  as  a  trade  but  that  he 
did  not  feel  there  was  any  work  to  be  had  in  that  line  in  his  particular 
locality.  Fields  always  look  greener  far  from  home.  This  man 
felt  that  he  would  have  to  go  off  somewhere  a  thousand  miles  or  more 
in  order  to  obtain  blasting  work.  He  was  told  that  as  much  of  that 
kind  of  work  could  be  developed  right  in  his  home  community  as 
could  be  found  anywhere  else.  To  test  it  he  said,  "Well,  I  will  take 
a  horse  and  wagon  and  go  out  on  a  two  days'  trip,  distributing  farm- 
ing with  dynamite  literature  and  talking  to  farmers  and  will  then 
return  and  report  results." 

Instead  of  remaining  out  two  days,  he  was  gone  just  about  six 
hours.  He  went  less  than  eighteen  miles  from  home  and  the  next  day 
returned  to  our  office  all  excitement  and  proclaimed  that  he  had  secured 
so  much  blasting  work  to  do  that  he  was  actually  compelled  to  run 
away  from  the  locality  to  avoid  taking  more  business  than  he  could 
handle.  In  his  little  trip  he  had  secured  contracts  to  blast  out  six  acres 
of  stumps,  to  clear  three  acres  of  boulders  and  to  plant  three  hundred 
trees. 

The  few  farmers  he  saw  said  he  was  just  the  man  ihey  were  looking 
for  to  do  that  work  and  told  him  they  knew  of  neighboring  farmers 
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■who  were  also  looking  for  some  one  for  the  same  purpose.  He  didn't 
■wait  to  see  the  neighbors  but  came  back  to  town  to  purchase  blasting 
equipment  and  get  help. 

Opportunities  similar  to  this  exist  practically  everywhere  in  the 
United  States.  The  farmers  are  looking  for  the  man  that  can  handle 
their  blasting  contracts. 

To  show  the  earning  possibilities  of  professional  blasting :  A  man 
operating  as  an  independent  Agricultural  Blaster  in  one  of  the  eastern 
states  was  recently  offered  a  salary  of  $6.00  a  day  by  a  certain  powder 
company  (not  the  Du  Pont  Company).  He  declined  the  position, 
stating  that  he  was  doing  better  than  that  as  an 
independent  blaster  and  enjoyed  the  additional 
advantage  of  being  his  own  boss  and  master  of 
his  own  time. 

Blaster  Earns  Nearly  Nine  Hundred 
Dollars  in  One  Month 

In  a  sworn  report  in  April,  191 3,  Mr.  How- 
ard, the  Indiana  blaster,  says  he  earned  at 
blasting  $843.65  and  used  in  his  work  2941  lbs. 
of  dynamite,  3709  caps  and  4947  ft.  of  fuse. 


Doubled  His  Earnings  by  Becoming  a  Blaster 

Mr.  Schultz,  a  Massachusetts  blaster,  writes  that  he  was  employed 
as  a  checker  in  a  railroad  freight  house  at  a  salary  of  $1 1.40  per  week 
at  the  time  he  took  up  Agricultural  Blasting ;  that  since  becoming  a 
blaster  he  has  made  about  double  the  amoUTit  he  made  at  the  freight 
house  and  has  not  worked  half  so  hard  for  the  money.  Besides,  he  is 
more  independent.  lie  is  his  own  boss,  chooses  his  own  hours  and  is 
better  off  in  every  way. 


Making  $200  a  Month 

One  of  our  travelhng  representatives  in  North  Carolina  reports  a 
recent  interview  with  Mr.  Melvin,  an  Agricultural  Blaster  operating 
in  (hat  state.  He  says  Mr.  Melvin  has  more  work  than  he  can  do  and 
ihat  he  is  averaging  earnings  of  $200.00  per  month. 
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His  Business  Rolls  Up  Like  a  Snowball 

■  IJLASTER'S  business  grows  like  a  big  snoivball  rolled  about  in 
wet  snow.  A  boy  takes  a  handful  of  snow  and  makes  a  little  ball 
of  it  ill  his  hands.  He  throws  it  down  in  the  wet  snow,  rolls  it 
around  until  it  finally  becomes  so  large  that  several  boys  can't 
even  tuni  it  over. 

This  is  exemplified  in  the  experience  of  blaster  Kingsley  of  Cali- 
(omia,  who  writes  as  follows : 

Alter  buying  ten  pounds  of  Du  Pont  2=.  [icr  ctiit.  dyiianiiie  to  blow  a  few 
fruit  tree  holes  on  my  own  place,  I  was  more  than  satisfied  with  results  and 
ordered  loo  lbs.  more  at  once  to  finish  the  job.  Before  1  had  finished  I  blew 
about  60  holes  for  another  man.  By  that  time  another  had  become  interested  in 
ihe  work  and  I  blasted  about  800  holes  for  him.  While  doinR  his  job  1  contracted 
for  two  other  jobs  and  now  have  on  hand  tour  additional  contracts. 

Am  having  a  magazine  built  so  that  I  can  keep  more  stock  on  hand  as  I  see 
now  I  shall  have  plenty  of  work.  A  great  many  come  to  look  at  my  work,  most 
of  Ihcm  customers  of  one  of  the  nurseries  here  who  are  interested  in  orchardins. 
A  great  many  to  whom  i  have  sent  my  blaster's  handbills  have  written  me  and 
I  lave  (tone  to  sec  them  personally  and  expect  quite  a  number  of  jobs  from  them. 
S«  the  <lifTerence  between  going  to  see  people  from  whom  you 
gtt  a  nibble  and  sending  them  a  postal  card  or  a  letter?  The  blaster 
who  goes  to  see  customers  and  talks  their  proposition  over  with  them 
g«s  work.  The  letter  writer  seldom  does, 
"r. Kiiifjsley  writes  further: 

As  soon  as  I  hear  of  anyone  who  is  K"inft  to  jput  out  some  fruit,  shade  or  nut 
''ws.  I  send  them  one  of  my  blaster's  handbills,  A  cou(>le  of  days  later  I  write 
em  a  iett^r  a.skirig  for  an  appointment.  I  take  along  my  tools  and  a  couple 
of  s'idjs  of  25  per  cent.  Red  Cross  and  ^ive  them  3  demonstration  o{  the  work. 
Alter  I  put  in  one  shot.  I  can  figure  what  the  work  is  going  to  cost  them  and 
Kivethem  an  estimate  on  the  job. 

in  get  the  contract  to  do  the  work.  I  hi.ve  a  lar^e  si^n  l>ainlcd  on  canvas 
aWt  10  ft.  long,  reading : 

This  Work  Is  Being  Done  By 
W,  H.  Kingsley,  Agricultural  Blaster. 
Stop  and  Investigate  and  Get  Estimates  on  That 
Tree  Planting,  Subsoiling  and  Ditching 
You  Have  Been  Thinking  About. 
In  that  way  I  generally  get  one  or  two  jobs  from  every  one  1  am  doing. 
Most  of  the  jobs  I  have  done  so  far  have  ranged  from  50  to  400  trees.     Most 
fruit  growers  are  willing  to  blast  for  that  number  of  trees  so  that  they  may  see 
the  difference  in  results  of  planting  in  a  dug  hole  and  a  blasted  hole.     If  results 
ire  good,  they  will  plant  in  no  other  way  than  by  blasting  in  future  seasons. 

I  gel  on  the  track  of  a  good  many  blasting  contracts  in  this  way;  I  have  a 
couple  of  trees  planted  in  blasted  holes  right  at  the  nurseries  where  most  people 
in  diis  locality  buy  their  trees.  These  trees  are  a  very  good  advertisement.  The 
nurseryman  points  them  out  to  everyone  who  visits  the  nurseries.     The  trees 


THE  OWNER  OF  THIS  LAND  WANTED  A  FISH  POND 


SOME  60%    DU  PONT   DYNAMITE    PROVIDED    TT    FOR    HIM.      THIS    FOND    IS 

4OX  100  FEET,  AND  2  TO  5  FEET  DEEP.      ET  COST  TO  BLAST  $55. 

A  CONTRACTOR  WANTED  $300  TO  DIG  IT  BY  HAND 
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speak  for  themselves.  The  nurseryman  also  give*  me  a  list  of  people  who 
buy  trees  from  him  and  I  solicit  their  work. 

I  just  got  a  contract  to  blast  holes  for  shade  trees  here  on  a  large  tract.  I 
look  the  order  for  the  trees  also  and  turned  that  over  to  the  nurseryman  as 
one  good   turn   deserves  another. 

I  have  sold  and  used  about  2700  lbs.  of  Red  Cross  dynamite  the  past  two  weeks. 
Any  blaster  can  make  an  arrangement  such  as  described  above  with 
the  nurseryman  in  his  territory. 

Using  Tons  of  Dynamite 

Mr.  Stevens,  of  Massachusetts,  writes: 

I  have  used  more  than  a  ton  of  dynamite  the  last  thirty  days  and  expect  to 
make  it:  two  tons  in  the  next  thirty  days.  I  have  advertised  extensively  in  the 
local  papers  and  in  agricultural  papers  and  at  Farmers'  Institutes  and  Grange 
Meetings.  I  have  taken  space  at  three  of  the  largest  ai^ricultural  fairs  in  the 
Stale-  Whenever  I  am  doing  blasting  work.  1  hang  a  sign  by  the  roadside  or 
near  a  car  line  not  far  from  where  I  am  working.  The  sign  reads ; 
Expert  Dynamiting. 


This   land  is  being    .   Drained   .   with   Du  Pont   Dynamite. 


All   Work   Carefully   Done. 

Rock  and  Stump  Blasting,  Ditching  and 

Draining,  Tree  Planting  and  Sub^oiting. 

A.  F.  STEVENS. 

1  have  buttons  at  each  side  of  the  word  "  Drained  "  in  the  sign  and  have 

other  pieces  of  canvas  of  the  same  size  bearing  the  words  "  Oeared,"  "  Subsotled," 

etc.,  which  1  button  over  the  word  "Drained"  if  I  am  doing  slump  or  boulder 

blasting  or   subsoiling.     This  makes  but  one  sign  necessary   for  all  classes  of 

work.     Many  people  see  this  sign  and  come  over  10  where   I  am  working,     1 

have  secured  considerable  business  from  people  attracted  to  my  work  in  this  way. 

Some  blasters  experience  difficulty  in  getting  dynamite  to  points  where  they 

arc  working.    I  have  two  acquaintances  who  own  aulos.    For  $2.00  or  $3.00  either 

ijf  them  will  take  me  and  a  man  and  four  cases  of  dynamite  to  any  job  within 

jit  or  35  miles.    This  enables  me  to  successfully  cover  a  large  territory.    Shortly 

I    expect  to  own  an  automobile  of  my  own  because  1  like  the  blasting  businesN 

anil  am  making  a  success  of  it.     I  am  laying  out  quite  a  lot  of  money  to  get 

established.    Am  going  about  the  business  in  a  thorough  and  business-like  way. 

Is  is  any  wonder  that  a  man  as  resourceful  and  bu^rnessiike  as  Mr. 
Stevens  is  succeeding  as  an  Agricultural  I'laster? 
More  from  Stevens: 

In  my  last  letter  I  said  I  was  going  to  give  a  demonstration  in  A — .  I  did  so 
and  it  was  a  great  success.    1  enclose  a  newspaper  account  of  ii. 

At  present  1  am  engaged  in  removing  the  *ltmips  and  boulders  on  a  570-acre 
e«tale. 

Last  Friday  1  attended  the  Field  Meeting  of  the  State  Board  of  Agriculture  and 
there  was  a  demonstration  of  farming  with  dynamite  given  by  two  of  your  men. 
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I  put  up  my  posters  aud  gave  out  ahout  20o  of  my  business  cards.  The  interest  in 
djnamile  blasting  was  very  keen.  There  were  about  950  farmers  at  the  meetiis 
and  as  prolwbly  90  per  cent,  of  tlicm  registered  tlieir  names  anil  addresses  in  the 
visitor's  register.  I  was  able  to  get  Ibe  address  of  probably  750  or  more  of  the 


prominent  farmers  in  this  pari 

f  the  State.     1  am  going  to  mail  9ne  of  your 

blaster's  folders  lo  everj-  name  01 

the  list.    The  postage  will  amount  to  somclhing 

10  be  sure,  but  I  tbink  it  will  be  a 

good  investment  in  the  long  run. 

I  am  using  as  bigb  as   four  c 

ases  of  dynamite  a  week  now   and  before  llie 

season  ends  hope  to  double  that. 

I  find  that  in  order  lo  get  busi 

ess  all  1  have  lo  do  is  to  convince  farmers  (hat 

I  can  do  the  work  and  let  them  k 

low  ibat  I  am  in  the  dynamite  business. 

Later — Business  Increasing  Rapidly 

111  a  letter  received  from  Mr.  Stevens,  shortly  after  the  one  from 
fthicli  we  quote  above,  he  says : 

In  my  last  letter  I  told  you  I  was  using  four  cases 
of  dynamite  a  week  and  hoped  to  double  the  amount 
before  long.  I  have  already  exceeded  my  expeeia- 
lions,  having  used  twelve  cases  the  past  week 

Work  is  coming  in  fine  and  the  outlook  for  this 
year  is  excellent.  It  is  surprising  what  a  lot  of  jobs  1 
oan  secure  in  any  one  locality  from  parlies  who  sec 
me  al  work  on  another  job.  I  have  done  considerable 
advertising  and  am  gelling  results  that  are  better  even 
than  I  had  hoped  for,  I  have  recently  sent  an  order 
to  your  New  York  office  for  over  a  Ion  of  dynar 
and  have  hundreds  of  pleased  and  satisned  customers 
lo  whom  I  c:in  refer  any  one. 


It  is  the  Man — Not  the  Locality 

■  GR1CULTL'R.'\L  Blasters  who  are 
supplied  with  the  right  sort  of  ginger 
required  to  become  successful  business 
men  in  any  line  of  endeavor  are  doing 
■plendidly  North,  East,  South  and  West. 

One  of  the  most  successful  blasters  in  the 
country  is  Mr.  Wilkes,  of  Connecticut,  who 
has  awakened  conservative  old  New  England 
to  the  advantages  of  dynamite  on  the  farm. 

The  reason  he  succeeds  is  simply  because  he  blaster  wilkes 

adopts  businesslike  methods.  of  Connecticut 

Recently  he  gave  a  demonstration  at  his  own  expense.     Regarding 
this  he  says : 

I  have  orders  for  an  immense  amount  of  work  ahead.    At  the  Orange  demon- 
stration I  secured  $150  job.    Al  the  demonstration  on  the  iTlh,  I  secured  14  jobi 
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and  orders  for  a  half  a  ton  of  dynamite.  I  have  one  contract  in  Vermont  to 
It  110,000  trees  and  clear  1500  acres  of  land.  I  must  he  twenty  orders  behind 
n.  Does  it  pay  to  advertise?  Well  I  guess,  yes.  My  net  profits  one  week  were 
$■^640,  The  Connecticut  Farmer,  a  prominent  agricultural  journal  puMished  in 
New  Haven.  Conn.,  gave  me  a  good  send-off  after  the  Orange  demonstration^ 
a  (toot  page  article  with  three  photos. 


Blaster  Berkey's  Big  Jobs  in  Indiana 

Mr.  Berkey,  the  Indiana  blaster,  understands  how  to  secur 
to  keep  himself  and  his  crew  busy.  Following  are  details  of  s 
ihe  large  blasting  contracts  he  has  recently  handled. 


work 
me  of 


BLASTER  BERKEY 
OF    IND1.\NA 


Blasting  out  2700  stumps  for  a  farmer  in 
Indiana. 

Clearing  40  acres  of  green  stumps  for  a 
Michigan  concern,  this  having  been  the  .sec- 
ond large  clearing  job  handled  for  the  same 
firm.  These  stumps  were  in  loose,  sandy 
soil  which  other  less  experienced  blasters 
had  tried  to  get  out  without  success. 

A  job  of  stump  and  boulder  blasting  for 
the  highway  commissioners  which  he  se- 
cured by  showing  them  how  easily  the  work 
could  be  done  with  Du  Pont  explosives. 

Blasting  the  holes  and  planting  2500  Irees 
for  an  Indiana  orchard  company,  and  blast- 
i"S  4375  stumps  for  a  ]>]iysician  at  the  .same 
place. 


From  Now  On   1   Shall  Go  After  the  Work  and  Not 
Expect  the  Work  to  Come  After  Me 

Ihe  above  is  the  motto  recently  adopted  by   .Mr.   Miner,  a  .soulli- 
ivesteni  blaster.    It  is  a  motto  that  we  can  recommend  to  every  blaster. 


Iff- 


Miner's  letttr  explaining  why  he  adopted  that  ntotto  reads  as 


still  ill  ihf  bla.sting  Imshicss.  .■\l  first  it 
„.^SO  at  it  right.  I  thought  I  could  nel  Iiusim 
„nil  tfiat.  I  find  the  only  way  to  get  the  work  is 
(wsonally,  explain  the  uses  of  and  the  effect  on  ll 
The  first  job  I  took  was  to  bla.st  io  tree  holes 
finished  the  20  he  increased  it  to  8^.    Then  out 


another  party  a 


me  blast  h«l 
one  to  five 
I  look  it  I 


as  slow  work  for  me  for  I  did 
s  by  wriiiny  tellers  but  I  have 
1  Ko  to  the  parlies  and  see  them 
■  Mill  of  usinii  dynamite, 
■or  a  duelur  near  Ihtc.  Ik-fore 
Lif  his  neishbors  came  ovit  and 
L>r  (en  trees.  Next  I  blasted  17 
s  each  fur  a  few  others.  I  did 
iiic  1  iliouylit  it  would  lead  to 


rrinn^ 


something  belter.  Then  1  secured  a  large  job  from  oiie  of  the  big  companies  ii 
the  locahiy.  When  I  began  they  were  using  diflferent  brands  of  dynamite.  I  got 
ihem  to  try  Du  Pont  40  per  cent.  Since  that  time  they  have  used  no  other,  for  it 
has  given  them  better  results  than  any  of  the  others.  I  have  used  about  12,000 
lbs.  of  it  the  past  year  blasting  out  stumps  on  the  riglit  of  way  for  building  their 
tramway. 

I  expect  to  go  up  into  an  adjoining  county  to  give  a  demonstration  shortly  a 
the  prospects  are  good  for  a  big  lot  of  work  and  sale  of  a  lot  of  dynamite. 

I  came  very  near  giving  up  blasting  as  a  bad  job  as  it  looked  at  tint  as  if  there 
would  be  nothing  in  it.  1  tind  that  was  because  I  did  not  go  at  it  right  to  land 
the  work.    From  now  on  I  shall  go  after  the  work  and  not  expect  the  work  to 


Elderly  Man  Succeeds 

As  will  be  shown  from  his  photograph, 
Blaster  Thomasson,  of  Illinois,  is  an  elderly 
itian.  Nevertheless,  his  age  is  not  preventing 
him  from  successfully  conducting  a  blasting 
business  in  which  he  is  using  several  thousand 
l>ounds  of  dynamite  every  year.  He  is  em- 
ploying a  crew  of  several  men  and  was  a  prom- 
inent winner  of  the  monthly  bonuses  we  offered 
blasters  in  the. early  part  of  1913. 

The  Kind  of  Men  Wanted  as  Blasters 

■  GRICULTURAL  blasting  is  a  serious,  profitable  business. 
It  is  not  an  odd-job  proposition  or  filler-in.  It  is  no  business 
for  lazy  or  shiftless  men.  But  it  does  offer  and  provide  for 
energetic,  earnest  workers  independence,  excellent  earnings, 
health  and  the  happiness  that  comes  from  rendering  beneficial  services 
in  an  efficient  manner. 

The  earnings  mentioned  in  the  letters  in  this  booklet  are  not  repre- 
sented as  averages.  They  are  the  earnings  of  men  of  ambition  and 
energy  who  use  their  brains  as  well  as  their  hands,  and  are  enterprising 
enough  to  follow  the  plans  and  adopt  the  suggestions  we  publish  in  th; 
Du  Pont  Magazine  which  every  blaster  receives  free. 

There  are  excellent  opportunities  throughout  the  country  for  several 
thousand  more  blasters  than  are  on  our  list. 

This  book  has  been  prepared  to  interest  good  men  to  grasp  these 
opportunities,  and  take  care  of  the  big  business  our  advertising  is 
creating  and  that  already  arising  from  spontaneous  demand. 

Every  man  who  tries  to  become  a  blaster  gets  our  help  and  costs  us 
considerable  money.    We  can  save  money  and  prevent  disappointments 


by  warning  away  from  the  attempt  tu  be  a  blaster  all  men  looking  for 
"soft  snaps,"  or  who  expect  our  advertising  to  create  all  the  work  for 
them  and  expect  us  to  hand  them  profitable  jobs  "on  a  platter." 

We  are  spending  hundreds  of  thousands  of  dollars  yearly  in  devel- 
oping the  agricultural  use  of  dynamite  because  as  there  is  so  much  in 
sight  for  the  next  fifty  years,  it  offers  big  sales  possibilities  for  us. 
But  an  amount  of  dynamite  that  nets  Us  a  profit  of  a  dollar  serves 
*  for  an  amount  of  blasting  that  should  net  some  blaster  $5  to  $10. 

If  you  are  in  earnest  and  not  afraid  of  hard  work,'  we  want  you  on 
our  list  and  are  prepared  to  spend  considerable  money  to  make  Agri- 
cultural Blasting  a  profitable  life-work  for  you,  that  will  make  you  your 
own  boss,  keep  you  busy  at  healthy  and  absorbingly  interesting  work, 
and  make  you  an  important  factor  in  the  improvement  of  agriculture, 
and  upbuilding  the  country. 

Your  success  or  failure  is  determined  before  you  start,  by  your 
own  character  and  intent.  If  you  are  the  right  kind  of  man,  become 
an  Agricultural  Blaster,  and  the  fascination  and  profit  of  the  work  wilt 
keep  you  at  it  until  you  are  too  old  to  do  the  work  or  too  well-to-di» 
to  need  work. 

Contrasting  the  Right  and  the  Wrong  Way  of 
Soliciting  Blasting  Work 

■N  the  same  mail  recently  we  received  letters  from  two  Agri- 
cultural Blasters.  The  one  who  is  soliciting  business  in  a 
businesslike  way  is  succeeding  splendidly,  whereas  the  other 
is  doing  nothing.  Their  letters  explain  exactly  why  this  is  so. 
The  successful  blaster  is  Mr.  Schiller.  His  letter  says: 
I  am  in  receipt  of  your  25  fiber  signs ;  also  circulars.  I  started  out  to  tack  up 
ific  signs  on  roads  leading  into  N— ,  While  doing  it  I  saw  several  farmers  and 
handed  them  circulars.  This,  in  each  case,  lead  to  quite  a  conversation  in  which 
1  explained  how  I  could  make  their  profits  larger  by  subsoiling  their  land  with 
Du  Pont  Bed  Cross  dynamite ;  also  told  them  about  planting  trees  and  digging 
ditchei  with  dynamite.  The  result  was  that  I  got  two  jobs  before  I  had  gone  three 
miles.  One  was  a  90  ft.  ditch  on  which  I  had  fine  results.  The  farmer  was  so 
much  pleased  with  it  that  he  became  quite  interested  in  dynamite  and  showed 
me  some  apple  trees  he  planted  four  years  ago  which  were  growing  very  slowly. 
1  told  him  how  I  could  help  them  by  placing  a  charge  of  dynamite  in  the  soil 
near  them.  He  feared  I  would  blow  them  out.  I  told  him  I  would  do  nothing 
of  the  kind  and  he  finally  consented  to  have  me  blast  the  soil.  To  show  him  the 
effect  of  the  blasting,  I  dug  a  hole  near  one  of  the  trees  and  showed  him  thai 
the  roots  were  penetrating  only  three  to  four  inches ;  also  explained  to  him  that  it 
was  impossible  for  these  roots  to  grow  any  deeper  on  account  of  the  hard 
STOund'on  which  the  trees  were  standing.  I  had  to  use  a  pick  to  loosen  this  soil, 
it  was  so  hard.  He  said  right  then  and  there  that  the  next  trees  he  planted 
would  be  planted  with  dynamite.     I  then  finished  blasting  around  the  trees  and 
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the  f&rmer  was  satisfied  that  hia  trees  had  a  chance  to  grow.  He  promised  me  a 
iob  o{  subsoiling  iaier. 
The  other  job  I  secured  will  consist  of  blasting  out  some  trees. 
I  have  handled  your  brands  of  dynamite  and  black  powder  for  the  last  21  years. 
I  have  always  found  every  stick  of  your  dynamite  to  be  of  uniform  strength  itnd 
have  learned  from  experience  that  this  is  not  the  case  with  other  makes  of 
dynamite.  Your  Red  Cross  cannot  be  surpassed  by  any  make  for  farming 
purposes. 

Contrast  the  above  with  the  following  letter  from  a  Nebraska 
blaster  whose  name  we  shall  not  mention,  because  our  object  is  not 
to  humiliate  anyone  but  to  show  the  difference  between  the  right  and 
wrong  method  of  solicitation.    The  Nebraska  man  says: 

I  have  been  receiving  your  notices  and  have  written  to  each  man  whose  address 
yon  have  sent  me.  Have  also  sent  him  some  advertising  matter  but  haven't 
got  any  answer  from  any  of  them  yet 

See  the  difference?  The  man  who  goes  out  among  the  prospective 
customers  and  shows  them  what  he  can  do  gets  blasting  work  as  fast 
as  he  can  attend  to  it.  The  man  who  wastes  his  time  at  home  writing 
letters  has  only  his  trouble  for  his  pains.  Our  advice  to  blasters  is 
just  this:  Forget  that  such  a  thing  as  a  postage  stamp  exists.  Throw 
your  pen  down  the  well.  Use  your  letter  paper  to  light  the  fire.  Then 
go  out  on  the  farms  and  show  the  farmers  what  an  Agricultural  Blaster 
can  do  for  them.  You  will  then  be  so  busy  blasting  that  you  will  not 
need  your  pen  and  ink  because  you  will  be  too  busy  to  write  letters 
even  to  U8. 

Blasting  Partnerships 

■VERY  Agricultural  Blaster  should  have  a  partner.     One  man 
in  the  partnership  should  be  a  good  solicitor  of  work,  while 
the  other  man  should  devote  his  time  to  the  actual  blasting  or 
superintending  the  blasting  crews  if  several  men  are  employed. 
The  blaster  who  tries  to  go  it  alone  is  working  under  a  serious 
handicap.    The  time  he  uses  in  soliciting  work  he  gets  nothing  for, 
and  the  time  be  uses  for  doing  the  work  he  is  unable  to  spend  in  work- 
ing up  new  contracts.    With  two  men  in  partnership,  however,  one 
devoting  his  time  to  soliciting  contracts  and  the  other  to  the  work 
itself,  the  maximimi  of  profits  can  be  made  out  of  Agricultural  Blasting. 
The  solicitor  is  all  the  time  working  ahead  lining  up  contracts  for  the 
blasting  crew.     Having  the  work  contracted  for  ahead  in  that  way 
makes  it  possible  to  place  the  orders  far  enough  in  advance  to  get  the 
I     goods  on  the  ground  by  the  time  they  are  needed.    Thus  there  is  no 
I     lost  motion  and  no  lost  time. 
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Besides,  many  blasters  haven't  the  knack  of  soliciting.  They  don't 
know  how  to  go  about  securing  contracts.  Sometimes  a  blaster  drops 
out  of  the  work  altogether  because  he  thinks  there  is  no  blasting  woik 
to  be  had  in  his  locality.    The  trouble  is  he  doesn't  know  how  to  solicit 

There  is  usually  plenty  of  work  almost  everywhere.  We  know  that 
because  the  blasters  on  our  list  who  have  soliciting  ability  are  so  busy 
they  have  to  employ  large  crews  of  men  to  handle  their  work. 

Any  way  you  look  at  it,  it  is  advantageous  for  an  Agricultural  Blaster 
to  have  a  partner.  If  he  is  a  good  solicitor,  then  it  will  pay  him  to 
devote  his  time  to  that  and  take  a  partner  to  attend  to  the  mechanical 
details.  If  he  is  not  a  good  solicitor,  but  is  strong  on  the  mechanical 
features,  then  he  should  take  a  partner  who  can  attend  to  the  securing 
of  contracts.  In  no  other  way  can  an  Agricultural  Blaster  make  the 
most  of  his  opportunities. 

Compelled  to  Take  a  Partner 

■R.  HOWARD,  one  of  our  most  prominent  Agricultural  Blasters, 
writes  us  a  very  interesting  letter  from  which  the  following  are 
extracts : 

My  business  has  been  so  large  that  I  have  been  compelled  to  take  Mr.  Iniler 
as  a  partner.  This  fixes  it  so  that  I  can  devote  all  of  ray  time  to  travelling  and 
soliciting  contracts,  while  Mr.  Imler  follows  up  with  a  two-horse  team  con- 
veying men  and  tools  to  do  the  actual  blasting  work. 

I  have  dealt  with  your  company  tor  several  years  and  now  have  a  contract  wilh 
you  for  the  delivery  of  40,000  lbs.  of  dynamite.  I  am  at  present  working  the 
strongest  blasting  crew  I  have  ever  had.  Since  Spring  opened  here  on  April  3  I 
have  ordered  my  seventh  ton.  We  have  worked  in  nine  counties  and  have  contract* 
in  three  States. 

I  travel  all  the  time  with  a  book  and  pencil  taking  down  the  addresses  of 
parties  who  have  stumps  or  rocks  to  blast,  or  subsoiling,  tree  planting,  or  drainage 
work  to  do.  I  expect  in  this  way  to  increase  our  business  enough  to  require 
80,000  lbs.  of  dynamite  per  year. 

There  are  a  large  number  of  farmers  who  will  order  blasting  done  if  they  can 
get  credit  for  a  while,  so  we  have  prepared  ourselves  to  do  work  either  for  cash, 
or  credit,  or  by  time  notes.  We  are  well  acquainted  with  a  number  of  the 
largest  banks  in  our  territory  who  solicit  our  business. 

If  necessary  my  blasting  crew  can  be  on  the  ground  in  any  part  of  the  territory 
that  I  cover  within  a  few  hours  after  i  obtain  the  contract  to  do  the  work.  We 
are  making  it  a  strict  rule  to  do  all  jobs  offered,  no  matter  how  small  or  large. 
even  though  we  lose  a  little  money  on  the  small  jobs,  for  we  figure  it  pays  us  to 
hold  the  trade  in  hand. 

The  manner  of  handling  a  blasting  business  described  above  is  in 
our  opinion  the  most  practical  method  yet  advised.  A  successful 
blasting  business  demands  one  man  who  is  a  good  solicitor  to  get  out 
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in  advance  and  line  up  the  work  and  another  man  who  is  a  good 
blaster  and  crew  manager  to  follow  the  solicitor  and  attend  to  the  work. 
Having  wagons  or  auto  trucks  for  the  transportation  of  the  men, 
tools,  dynamite  and  blasting  supplies  makes  it  possible  to  attend  to 
work  promptly  and  obviates  the  necessity  of  losing  any  time  due  to 
railroad  shipments. 

Working  under  these  ideal  conditions,  any  firm  of  blasters  having 
the  requisite  business  abihty  and  of  sufficient  competency  as  blasters 
to  give  satisfaction  to  their  customers,  can  build  up  a  very  profitable 
business.  In  fact,  there  is  no  reason  why  they  can't  become  large 
contractors  and  get  into  the  same  class  in  a  financial  and  business  way 
as  the  larger  building  and  railroad  contractors. 

Opportunities  for  Blasting  Contractors 

■N  an  issue  of  "Engineering  and  Contracting"  there  was  printed 
an  item  which  will  be  of  interest  to  professional  blasters  and 
blasting  contractors,  because  it  shows  that  the  large  contract- 
ing magazines  are  recognizing  the  Du  Pont  method  of  Agricultural 
Blasting  and  perceive  in  the  idea  an  opportunity  for  blasting  con- 
tractors to  greatly  extend  their  operations. 
The  article  is  as  follows: 

Blasting  operations  are  another  class  which  the  contractor  can  perform  to 
better  advantage  than  the  farmer.  We  are  informed  by  one  of  the  largest 
mantifacturers  of  explosives  that  there  has  grown  up  a  large  agricultural  demand 
for  dynamite,  a  demand  so  promising  that  powder  milla  are  likely  to  have  ulti- 
mately the  chief  outlet  for  their  product  among  farmers  and  orchardists. 
Besides  the  familiar  farm  uses  for  breaking  up  boulders  and  removing  stumps, 
dynamite  is  being  demanded  for  tree  planting,  subsoil  plowing,  ditching  and 
similar  soil  loosening  operations.  According  to  the  manufacturers  quoted  above 
the  chief  obstacle  to  the  development  of  a  very  heavy  consumption  of  dynamite 
for  agricultural  purposes  is  the  fear  of  the  farmer  of  handling  the  explosive. 
This  the  manufacturer  states  is  the  opportunity  for  the  contractor,  and  those 
contractors  who  have  entered  the  field  of  Agricultural  Blasting  are  securing 
all  the  work  they  can  do. 

There  is  Money  and  Independence  in  Agricultural 
Blasting 

.  E.  Shaffer,  one  of  our  Ohio  blasters,  started  in  the 
blasting  business  twenty  years  ago.  Up  to  the  time  of  taking 
up  this  work  he  had  been  a  foreman  in  a  tool  handle  factory 
which  discontinued  business  leaving  him  without  money  or 
prospects.  Observing  the  large  number  of  stumps  that  covered  the 
very  best  land  in  Central  Ohio,  he  decided  that  there  would  be  money 
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in  it  for  him  to  take  contracts  to  remove  them.    He  first  tried  the 

stump  puller  and  found  it  impractical.    He  then  tried  dynamite.     It 

was  a  new  idea  and  there  was  no  one  at  hand  to  teach  him  how  to  use 

it.    When  he  first  began  experimenting  with  it,  the  crowds  that  came 

out  to  watch  him  considered  him  crazy,  but 

when  they  found  that  he  could  remove  stumps 

so  quickly  and  cheaply,  these  very  same  people 

gave  him  their  land-clearing  work.    Since  that 

time  he  has  kept  crews  of  from  five  to  twenty 

men  busy  on  Agricultural  Blasting, 

Mr.  Shaffer  never  misses  a  chance  to  ad- 
vertise himself  and  his  work.  On  both  sides 
of  his  dynamite  wagons  is  printed  in  bold  let- 
ters "  W.  E.  Shaffer,  Dealer  in  Explosives." 
On  the  rear  is  the  Du  Pont  oval.  When  he 
hauls  a  large  load  of  dynamite  through  the 
country,  he  hangs  long  streamers  with  "  Red 
Cross  Dynamite "  printed  on  them  on  his 
wagons. 

To  give  you  an  idea  of  the  extent  of  Mr.  Shaffer's  work,  we  will 
tell  you  that  in  one  year  he  used  210,000  lbs.  of  dynamite.  During  the 
twenty  years  he  has  been  in  the  business  he  has  handled  over  a  million 
pounds. 

When  Mr.  Shaifer  first  started  out,  he  had  just  75  cents  in  money 
and  had  to  borrow  to  buy  his  first  dynamite.  To-day  he  owns  a 
beautiful  home,  has  an  automobile,  a  road  horse,  several  town  lots, 
stock  in  a  bank  and  other  corporations  and  is  looked  upon  as  one  of 
the  most  successful  men  in  his  county. 

He  has  several  large  contracts  in  for  this  spring  and  summer. 

He  is  an  excellent  example  of  what  an  Agricultural  Blaster  can  be 
if  he  will  push  his  business  and  he  didn't  have  half  the  advantages  that 
blasters  have  now  as  he  had  no  one  to  teach  him,  no  manufacturer's 
advertising  behind  him  to  aid  him  in  securing  contracts,  no  one  to 
furnish  him  posters  and  booklets  free  of  charge.  If  a  man  under  these 
conditions  can  become  moderately  wealthy  as  an  Agricultural  Blasto*, 
what  ought  a  live  blaster  be  able  to  do  under  the  conditions  that  exist 
to-day  ? 
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Great   Pouibilities 

■  E  have  often  mentioned  Mr.  Stow,  a  Michigan  blaster,  in  The 
Du  Pont  Magazine.  Most  of  our  readers  are  probably  famil- 
iar with  the  name.  For  the  benefit  of  blasters  who  have  lost 
faith  in  the  proposition  (and  we  regret  to  admit  that  there  are 
a  few  such),  we  wish  to  show  what  Mr.  Stow  accomplished  in  1912 
using  his  own  words: 

During  1912  I  devoted  only  a  very  small  portion  of  my  time  to  blastine, 
having  a  aocvacre  iarm  to  work,  stock  to  care  for  and  other  business  to  look  after. 
I  have  used  4600  lbs.  of  dynamite  and  other  supplies  on  jobs  secured  through  the 
names  you  have  sent  me.  In  addition  I  have  done  the  work  and  furnished  the 
dynamite  and  supplies  for  41  other  jobs  and  have  66  more  booked. 

Mr.  Stow  is  a  blasting  contractor  in  the  true  sense  of  the  term.  He 
doesn't  do  the  actual  blasting  work  but  simply  acts  as  a  solicitor  of 
contracts,  leaving  the  actual  blasting  to  men  whom  he  employs. 

If  Mr.  Stow  could  secure  over  a  hundred 
blasting  jobs  in  one  year,  devoting  only  a  small 
portion  of  his  time  to  the  work,  where  is  the 
limit  of  possibilities  in  the  proposition  for  men 
who  man  devote  their  entire  time  to  it?  In 
this  connection  it  should  be  borne  in  mind  that 
Mr.  Stow  is  located  in  Michigan.  The  sandy 
soils  of  this  State  are  not  looked  upon  as  favor- 
able to  subsoiling  or  tree  planting  with  dyna- 
mite and  we  have  been  told  that  most  of  the 
men  who  have  stumps  to  Wast  in  Michigan  do 

BLASTER  STOW  their  own  blasting. 

OP  MICHIGAN  j^^   5^jj^  jjl^gg  ^^j.  reference  slips  all  right 

and  he  has  very  good  reason  for  so  doing.    He  writes : 

One  of  my  blasters  just  returned  from  S— ,  where  he  used  600  lbs.  of  dynamite. 
This  is  his  second  trip  there  since  you  sent  me  the  party's  name  last  Spring.  He 
was  well  pleased  with  our  work  and  we  will  use  about  a  thousand  pounds  for  him 
next  year.  The  same  blaster  used  400  lbs.  for  Mr.  M—  whose  name  you  also 
sent  me  recently.  We  have  used  2200  lbs.  for  Mr.  C—  W—  since  you  sent  us 
hij  name  and  I  have  still  another  job  booked  from  him  for  next  year.  We  used 
700  lb*,  for  Judge  F—  W—  and  he  has  another  job  for  us.  After  finishing  his 
first  job,  he  wrote  me  that  I  had  two  good  men  working  for  me,  said  tliey  worked 
with  their  heads,  did  not  lose  a  minute's  time,  nor  lose  a  single  shot  while  on  his 
job.    We  have  a  large  number  of  jobs  booked  for  next  Spring. 


How  to  Secure  Listing  as  a  Du  Pont 
Agricultural  Blaster 


■  F,  after  reading  this  booklet,  you  find  you  have  the  necessary 
qualifications  to  become  a  successful  blaster,  fill  in,  tear  out 
and  mail  the  form  of  application  following  this  page. 
We  will  investigate  your  references,  and  if  they  and  your 
answers  are  satisfactory,  we  will  jist  you  as  a  blaster  at  once,  if  you 
have  had  experience,  or  as  soon  as  you  have  furnished  a  satisfactory 
report  of  the  purchase  and  use  of  at  least  fifty  pounds  of  Red  Cross 
Dynamite  in  accordance  with  instruction  we  furnish  free. 

Class  A  blaster  is  one  having  a  magazine,  carrying  a  stock  of  Red 
Cross  Dynamite  and  supplies,  and  with  a  cash  capital  of  at  least  $200.00 ; 
or  one  having  no  magazine,  but  buying  from  a  stock-carrying  dealer  in 
Red  Cross  Dynamite  and  supplies,  and  with  a  cash  capital  of  at  least 
$200.00. 

Class  B  blaster  is  one  woricing  at  blasting,  but  who  lacks  proper 
facilities  for  getting  Red  Cross  Dynamite  promptly  when  needed,  or 
lacks  the  minimum  capital  required. 

In  referring  advertising  inquiries,  we  refer  them  first  to  Class  A 
blasters,  as  their  chances  of  getting  the  work  are  much  better  than 
those  of  Class  B  blasters.  But  we  will  do  all  we  can  to  help  Class  B 
blasters'  progress  into  the  A  Class. 

Now  is  the  time  to  get  started.  If  we  do  not  receive  your  application 
within  ten  days,  we  will  conclude  you  are  not  interested. 
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Increasing  Orchard  Profits 
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Plone«r  Pow/der  Makers  ol  Ain«Ttca 


Q  If  you  grow  fruit,  and  ftave 
never  used  EXPLOSIVES,  the 
utudy  of  thin  booklet  will  prove 
to  be  worth  many  dollars  to  you. 

<f  It  will  aave  money. 

<|  It  will  increase  profits. 

Q  /(  will  increase  yields. 

4f  It  will  improve  yields. 

^  It  will  make  your  orchards 
yield  profitable  returns  on  the 
investment,  years  sooner  and 
many  years  longer. 
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A  Proved  Proposition 


In  1910,  the  Du  Pont  Powder  Company  began  to  promote  the  use 
of  explosives  in  planting  new  orchards  and  rejuvenating  old  ones. 
The  idea  was  not  original  with  us. 

Nearly  a  quarter  century  ago,  near  I^  Mesa,  California,  ground  was 
blasted  for  tree  planting,  because  the  orchardist  found  the  work  of 
planting  with  the  spade  in  his  resistant  soil  too  difficult.  His  experi- 
ment was  a  success.  The  trees  lived,  thrived  and  bore  exceptional 
apple  yields  for  many  years. 

Other  orchardists  and  farmers  in  other  sections  of  the  country  also 
thought  of  the  same  scheme  for  preparing  a  home  for  the  tree  roots. 
We  have  records  of  such  plantings,  twenty,  sixteen  and  eleven  years 
ago,  before  the  idea  really  began  to  spread. 

After  we  hegzn  to  advertise  it  extensively  and  sent  out  demonstra- 
tors throughout  the  country,  many  farmers  and  orchardists  tried  the 
new  plan  on  a  small  scale.  Now,  because  of  the  universal  success  of 
correct  blasting  for  orchard  planting,  the  majority  of  fruit  trees  are 
being  planted  in  blasted  ground. 

There  remains  but  three  classes  of  fruit  growers  who  still  stick  to 
the  old  methods : 

1.  Those  whom  we  have  not  yet  reached  through  our  promotion 
efforts, 

2.  Those  who  have  tried  planting  trees  in  blasted  soil  without  know- 
ing how  to  do  it  and  hence  failed  to  get  satisfactory  results,  and 

3.  The  class  of  farmers,  orchardists,  and  horticulturists  who  decrv 
anything  that  is  new,  or  which  is  being  promoted  by  a  business  concern. 

This  booklet  was  printed  because  the  time  had  come  when  all  doubts 
of  the  cash  value  of  blasting  an  orchard  had  been  cleared  away. 

Millions  of  fruit,  nut  and  shade  trees  have  been  planted  in  blasted 
ground,  long  enough  to  prove  the  great  advantages  of  the  method. 
America's  leading  orchardists  and  nurserymen  now  plant  exclusively 
in  blasted  ground. 

No  one  can  afford  to  plant  trees  by  any  other  method  except  in  soil 
that  is  loose  and  sandy  to  a  depth  of  five  or  six  feet.  In  such  soil  blast- 
ing is  not  advantageous  except  for  the  elimination  of  fungus  disease, 
nematoid.  etc. 
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What  Blasting  in  Orchard*  Accomplishes 


1.  It  mellows  the  ground  to  a  depth  of  five  to  six  feet  and  through- 
oat  a  circular  area  ten  to  twenty  feet  in  diameter,  making  it  easy  to 
dig  the  hole  and  plant  the  tree  correctly. 

2.  It  creates  a  porous,  water-absorbii^  condition  in  the  subsoil  that 
makes  the  tree  drouth-proof,  stopping  the  big,  first  year  loss. 

3-  It  makes  root  growth  easy  and  makes  tons  per  acre  of  new  plant 
food  available,  hence  speeds  up  the  growth  of  the  tree  and  makes  it 
fruit  one  to  two  years  earlier. 

4-  In  old  orchards  that  were  planted  by  the  old  methods  and  have 
ceased  to  bear  well,  it  is  of  great  value  in  rejuvenating  the  old  trees, 
causing  them  to  yield  heavily. 

5.  It  destroys  fungus,  nematode,  and  other  orchard  soil  diseases, 
hence  makes  it  possible  to  plant  new  orchards  where  old  ones  have 
been  removed  without  waiting  several  years  to  rest  the  land  and  gfet  rid 
of  the  diseases. 

6.  At  a  cost  little  or  no  more  than  of  old-style  planting,  it  causes  at 
least  a  year's  earlier  return  on  the  investment  in  new  orchards,  and 
greatly  Increased  returns  thereafter  as  compared  with  spade-set 
orchards. 

All  the  above  statements  are  proved  in  the  letters  and  extracts  from 
letters  from  experienced  users  published  in  this  booklet. 


Planting  a  Tree  For  Keeps 


In  studying  comparative  costs  of  planting  fruit  trees,  the  investigator 
is  confronted  with  widely  varying  figures  and  methods. 

There  seems  to  be  no  machine  for  planting  fruit  trees  such  as  a  corn 
drill,  but  the  method  of  some  planters  approximates  the  work  of  a 
machine  in  speed,  if  not  in  efficiency. 

They  lay  off  the  site  of  the  proposed  orchard  in  20- ft.  to  40-ft.  checks, 
depending  on  the  kind  of  trees  to  be  planted.  Cross  furrows  are  plowed 
through  the  field,  marking  it  off  in  squares. 

One  man  drives  along  a  furrow  with  a  wagon-load  of  trees,  another 
lays  a  tree  near  each  of  the  furrow  intersections,  and  a  third  stands 
the  tree  in  the  inter.scctions.  kicks  some  soil  over  the  roots,  tramps  it 
down,  and  moves  on  to  the  next  intersection.  This  method  expresses  a 
touching  confidence  in  \nUirc.  hut  results  indicate  such  confidence  is 
misplaced. 
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A  tree  thai  survives  such  treatment  must  have  as  many  lives  as  the 
proverbial  cat,  and  if  it  lives,  how  many  years  must  elapse  before  it 
bears  any  fruit?  What  grade  of  fruit  can  be  expected  from  a  tree  af^ 
and  bent  with  the  fight  for  existence  before  it  saves  strength  enot^h 
to  bear  at  all. 

Going  to  the  other  extreme  we  find  a  horticulturist  advising:  "  For- 
get you  are  about  to  plant  a  tree  and  imagine  you  are  goii^  to  bury 
a  horse  and  dig  a  hole  accordingly.  Remember  you  can  only  plant  it 
once,  and  its  health  and  growth,  the  age  at  which  it  begins  to  bear,  and 
the  quantity  and  quality  of  fruit  borne,  depend  chiefly  on  the  care  and 
thoroughness  used  in  planting  it." 

L'p  to  a  few  years  ago,  the  method  followed  by  most  orchardists  was 
to  dig  a  hole  about  2  feet  in  diameter  and  18  inches  deep,  then  plant  the 
tree  in  top  soil  or  a  mixture  of  top  soil  and  subsoil.  Under  this  system 
the  loss  the  first  year  ran  from  25  per  cent,  to  50  per  cent.,  depending  on 
soil  and  weather  conditions. 

Then  tree  planting  with  explosives  was  taken  up  by  a  few  orchardists 
who  realized  the  shortcomings  of  the  ordinary  methods,  and  the  neces- 
sity of  cutting  down  first  year  losses,  and  speeding  fruition. 

The  first  objections  to  the  new  method  were  largely  financial.  The 
cost  of  explosives,  blasting  cap,  fuse  and  labor  ran  from  8c.  to  15c. 
per  hole,  whereas  trees  could  be  planted  with  a  spade  for  3c.  to  5c.  per 
hole.  The  trouble  with  this  comparison  is  that  the  work  performed  is 
not  the  same,  hence  costs  should  not  be  compared. 

The  question  involved  is,  how  soon  does  the  planter  want  a  return 
from  his  investment  and  how  large  a  return  ?  The  only  way  to  cwn- 
pare  costs  is  to  consider  the  profit  sought  and  which  is  the  cheaper  way 
to  get  it. 

In  the  first  place,  the  purpose  of  blasting  is  not  to  supplant  the 
spade.  It  is  possible  to  dig  the  hole  with  dynamite,  just  as  a  hole  may 
be  excavated  for  a  fence  post.  But  the  real  object  of  blasting  is  to 
mellow  the  subsoil  and  make  root  growth  and  spade  digging  easy.  A 
properly  placed  charge  will  not  excavate  a  hole  at  all,  but  merely  puff 
up  the  soil.  If  the  blast  throws  clods  high  into  the  air,  one  of  three 
things  is  wrong ;  either  the  subsoil  was  wet,  the  charge  too  great,  or  not 
tamped  in  enough. 

The  illustrations  show  the  correct  method  and  the  reason  why  blast- 
ing is  so  effective. 

No.  I  shows  an  inch  and  a  half  bore  hole,  three  feet  deep,  containing 
one  half  cartridge  Red  Cross  Farm  Powder,  primed  with  a  blasting 
cap  with  fuse  running  to  the  surface.  The  black  area  indicates  tamp- 
ing, the  amount  of  which  depends  on  the  compactness  of  the  subsoil. 
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POTHOLE  FILLED  AND  TREE  SET  IN 
TOP  SOIL.  DEPTH  OF  HOOTS  SHOULD 
BE  ABOUT  ONE  INCH  LOWEK  THAN 
IN   NURSERY   ROW. 

Ihe  subsoil  should  be  reasonably  dry,  like  top  soil  suitable  for  plowing. 
If  wetter,  the  blast  is  likely  to  do  more  harm  than  good. 

No.  2  shows  approximately  the  condition  of  the  soil  after  the  blast. 
Hie  subsoil  is  broken  or  cracked  throughout  a  circular  area  shaped 
vertically  somewhat  like  a  vase.  Of  course,  this  shape  varies  in  contour, 
width  and  depth  according  to  the  varying  resistances  of  soils.  The 
black  area  represents  the  pot  hole  formed  by  the  blast  in  al!  heavy  sub 
soils,  when  the  charge  is  properly  tamped. 

In  wet  subsoils,  the  pot  hole  is  larger  and  there  is  little  or  no  break- 
ing of  the  subsoil  except  vertically.  Such  a  hole  would  do  for  planting 
a  telegraph  pole,  but  not  for  a  tree,  as  the  sides  would  be  plastered  hard 
by  the  blast,  making  an  impervious  wall,  more  difficult  for  the  move- 
ment of  water  or  growth  of  roots  than  the  original  compact  subsoil. 
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The  pot  hole  formed  in  a  correct  blast,  must  be  found  aiid  filled.  This 
is  very  important.  If  left  open,  the  subsoil  above  it  will  eventually  drop 
into  it,  leaving  the  tree  roots  suspended  in  the  air,  causing  death  of  the 
tree. 

No.  3  shows  how  the  hole  should  be  excavated  with  the  spade,  the  top 
soil  beii^  placed  on  one  side,  and  the  subsoil  on  the  other.  As  soon  as 
the  pot  hole  is  found  it  should  be  filled  with  subsoil,  or  if  available,  well 
rotted  manure,  old  bones,  or  extra  top  soil  or  compost.  Such  superior 
filling  is  hardly  feasible  when  hundreds  of  trees  are  being  planted,  but 
undoubtedly  pays,  however,  roots  should  never  be  allowed  to  come  in 
direct  contact  with  manure. 

After  the  excavation  has  been  filled  to  within  a  few  inches  of  the 
desired  location  of  the  roots,  top  soil  should  be  thrown  in.  The  tree 
should  be  placed  on  this  top  soil  with  the  roots  in  their  natural  posi- 
tions, at  such  an  elevation  that  the  trunk  will  stand  in  the  soil  about 
an  inch  lower  than  it  stood  in  the  nursery  row. 

Next  throw  in  the  remaining  top  soil,  then  get  in  the  hole  and  walk 
around,  tramping  the  soil  down  firmly  to  eliminate  air  spaces  around 
the  roots.  Finally  fill  the  hole  with  subsoil,  with  a  few  inches  eleva- 
tion around  the  trunk  to  allow  for  settling. 

The  condition  will  then  be  as  shown  in  No.  4.  This  method  of  plant- 
ing may  seem  too  troublesome,  slow  and  expensive,  but  the  fact  is,  il 
is  the  most  economical  and  profitable.  The  object  of  planting  fniil 
trees,  is  not  merely  to  get  the  trees  into  the  ground  but  to  get  fruit  of 
salable  quality  as  soon  as  possible. 

The  chief  objection  to  starting  an  orchard  is  the  slow  return  from  ihe 
investment.  Experience  has  proved  that  trees  set  in  blasted  ground 
bear  fruit  one  to  two  years  earlier ;  the  loss  from  dying  trees  is  practi- 
cally eliminated,  and  the  benefits  of  such  planting  are  continuous. 

Figure  the  cost  of  the  trees  for  an  acre  of  orchard,  plus  cost  of  spade 
planting,  plus  taxes  for  the  fruitless  years,  plus  33  per  cent,  average 
first  year  loss  of  trees,  and  another  year's  delay  to  replace  them,  plus 
interest  on  value  of  land  during  the  fruitless  years.  Then  figure  again 
using  the  planting-with-explosives-costs,  eliminating  the  first  year 
losses,  and  cutting  down  fruitless  years  by  at  least  one. 

Even  if  the  fruit  from  trees  planted  in  blasted  ground  were  not  super- 
ior in  size,  color  and  flavor,  the  financial  advantage  apparent  from  the 
above  calculation  should  cause  every  orchardists  to  adopt  the  blastir^ 
method,  except  those  having  a  deep  soil,  mellow  to  a  depth  of  five  to  six 
feet,  in  which  case  blasting  will  be  of  no  benefit,  except  to  destroy  fun- 
gus, nematode,  etc. 
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The  Verdict  of  Practical  Experts 


The  true  test  of  the  value  of  any  agricultural  or  horticultural  theory 
is  in  commercial  rather  than  experimental  trials.  The  commercial  or- 
chardist  or  nurseryman  adopts  a  new  method  not  out  of  scientific 
interest,  but  because  it  pays. 

Many  theories  seemingly  proved  sound  in  experiment  station  tests 
fail  to  stand  up  under  the  varying  conditions  of  actual  farming  or 
orcharding.  And  likewise  technical  instructors  and  scientific  investi- 
gators sometimes  fail  to  recognize  the  merit  of  a  new  method  until 
long  after  it  has  been  adopted  with  success  by  the  men  who  really  lead 
in  the  industry  or  art. 

Thus,  there  are  still  some  pomologists  and  geologists  who  are  either 
skeptical  as.  to  the  value  of  blasting  orchard  land,  or  actually  deny  its 
value.  We  do  not  question  the  sincerity  of  these  gentlemen.  Instead, 
we  respectfully  direct  their  attention  to  the  overwhelming  evidence  of 
those  who  have  to  know  as  printed  in  this  booklet. 

To  obtain  incontrovertible  proof  that  would  turn  opponents  to  ad- 
vocates, we  wrote  America's  leading  commercial  orchardists  and  nur- 
serymen, asking  them  to  answer  the  following  questions : 

1.  For  how  long  and  to  what  extent  have  yon  been  engaged  in  fruit 

oilture  ? 

(The  idea  of  this  question  is  to  show  what  weight  may  be  at- 
tached to  your  opinion.) 

2.  In  what  year  did  you  first  use  dynamite  in  tree  planting  ? 

3.  What  effect  do  you  observe  on  the  percentage  of  first  year  losses 

of  trees  set  with  dynamite  as  compared  with  those  set  in  dug  holes  ? 

4.  What  difference  in  growth  have  you  noted  as  between  trees  set  in 

dynamite  and  dug  holes  ? 

5.  What  differences  in  the  general  health  of  the  tree? 

6.  What  differences  in  the  time  of  maturity  and  fruition  ? 

7.  What  difference  in  the  quantity  and  quality  of  fruit? 

8.  From  a  financial  point  of  view,  what  are  the  advantages  of  dyna- 

miting ? 
9-  What  effect  has  the  use  of  dynamite  in  tree  planting  or  the  conser- 
vation of  moisture  in  the  subsoil  and  in  resistance  to  drouth  ? 
Have  we  permission  to  publish  your  replies? 

We  surest  that  you  write  your  replies  on  your  regular  business 
letterhead  so  we  may  make  a  facsimile  reproduction  of  same  in  a  neat 
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booklet.  It  will  not  be  necessary  to  repeat  the  questions  in  your  letter, 
but  simply  give  the  numbers  and  your  replies,  as  we  will  repeat  in  the 
booidet  the  list  of  questions  asked. 

Their  answers  on  their  own  letterheads  were  phott^aphed  and  are 
reproduced  in  this  booklet.  Read  every  one.  If  you  are  at  all  interested 
in  fniit  culture,  you  will  be  as  enthusiastic  about  orchard  blasting  as 
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Rose  Off  FmtFarm,  inc. 

APPLES   AND    BERRIES 


w.~«.=.=.  v.-   JUM  \   1814 
at.   C«eig«  rrknk  Lord, 


Ce*x  ¥i.   lord: 


1.     T  hft*«  bMD  In  tli(   fnilt  Qultura  t««nty  sn*  y*&n. 
a.     >•  uaMl  dynulta  ftrat  In  1899 

t,     Tbt  psroantmga  of  laaa  of  treea  plantad  alth  dfiiuitt* 
a  graat  daal  laaa.     I  would  ttj  400'  lea*. 

4.     Traea  plajitad  »Ltb  dyrjalte  obtUn  &  growtli  of  1/9 

Tha  haoltli  of  tba  traa   la  quita  paiaaptlv*.  foltae* 

inai  and  >ucli  Iftcgci. 

Tha  dlftaranoa  Id  tba  fiultlng  pailod  la  prMtloally 

T.     Tba  quality  af  tba  trult  aaaaa  to  bo  battel  and  tb* 
o<dor  la  auch  batter. 

e.     Tiam  tba  flnanol^  atand-potnt   It   la  bald  to  ooasute 
tne  Talua  ftud  dlffaranoa  batwaan  dynaaltad  ftDd  unlrnaaltad  tiaea 
■xoept  to  *»y  that  it  la  a  itr/  T«luablo  propoal*'--     --'  '  — " 


being  graanar  and  >ucb  larger. 


not  think  of  aattlng  out  traaa  without  dTDaalt*  If  It  ooat  h 
ISO. 00  par  acra  axtrk. 

9.  Tha  oonaerTatlon  of  BOlatuTS  In  tte  aotl  and  aubaoll 
by  ualng  dynajilta  la  *ery  pareaptlbla.  It  letalna  .the  ■olatuca 
>u*t  longer  and  bolda  the  auperfluou*  aolatura  fron  the  hard  pan 


□  to  publlab  any  or  all  of  t 

vlng  tbaa  to  you  fioa  tbe  fa 

_  _  _  rk  In  having  people  uae  dynt 

n  oioharda  and  eork  along  the  line  of  laproTad  agrlaultura. 
h  beet  ■tebea,    I.  Teaatn, 

TOUT!  Ttry  truly, 


Boar  CLiiT  nwiT  nw,  iK. 
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HALE  GEORGIA  ORCHARD  CO.  BLOCK  OF  THREE-YEAR-OLD  PEACHES. 
SEVEN  ROWS  AT  LEFT  NOT  BLASTED.  REST  OF  ORCHARD.  BEGINNING 
AT  RIGHT,  BLASTED  AND  SHOWS  Soft  MORE  FRUIT  AND  GROWTH. 


HALE  GEORGIA  ORCHARD  CO.  FOUR-VEAR-OLD  ELBEHTA  PEACHES. 
ROW  AT  RIGHT  BLASTED.  GROWTH  FULLY  50ft  HOKE  THAN  THE 
UNBLASTED  ROWS. 
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HaIA  OBtOROIA.  Orchasd  Oa 


Rtplring  to  yoas  latt«i  of  Inquiry  9t  Utcr  3Btb  vltii 
I'ogaM  to  tba  vat  of  dnaalta  foi  ti«a  planting,   I  taka  plaKxui 
'■^  otttiiag  tha  folloving  obtacratJoni  wda  oit  tba  ii««ob  land* 

.  I  h«T«  tMMt  la 

«  4.rAt   14Md  dja^Blta  for   tf*B  pi.aamiff  OQ  *4   o^afimmfiKi.   ■□&!.« 

^^  1909.     During  tba  folloalnE  yatr,  I  talitatid  1000  helaa  on 
^  eflBKaMial  Mala  and  ooaptLrad  tba  leaulta  u  bafoit  wltb  tlasa 
^n  untOkatad  or  apada  dug-  bolat.     Tba  raiulta  vara  tbat  tbora 
aaa  a  loaa  of  only  3^  of  traaa  a«t  In  blaitad  bolaa  and  a  loaa 
of  S0$  of  tba  traaa  aat  Id  apada  dug  holaa.     glnoa  tban  on  tbli 
OTObud,  «a  uaka  a  praotloa  of  aattlng  our  youog  trass  mlj  In 
AjnaaltM  bolaa. 

Aalda  froa  tba  baaeflta  in  daoraaalng  tha  daatb  rate 
of  young  traai,  blaitlog  baa  raaultad  In  Inoiaaalng  tbe  groirtb 
of  tba  young  traaa  a*  nuob  aa  iO  to  60;^-  aa  ocopaiad  «ltb  traaa 
■•t  br  tba  ordinary  matboda.  Tba  rigor  of  tba  traaa  aat  In 
lUa  Banner  baa  baan  vary  saElisd  and  tba  quantity  of  tba  fruit 
piMuoed  baa  be«n  inaraaasd  vary  raDarkably  and  «a  ara  tbla 
Irar  Baking  a  oaroful  atudy  of  tba  ocaiparatlva  ylalda. 

rrtm  tbs  flnanolal  atandpolnt,  the  uaa  of  dynanita 
wa  ba«n  rary  profltabla  to  us.  Uuob  of  tbla  work  baa  baan 
^arrlad  on  during  vary  dry  aaaaona  but  tba  trasa  plantad  on 
°^iBtad  ground  ratainod  tbatr  oolor  and  oontlnuad  to  grOB 
5*ni  during  tba  rary  drlaat  aontha  so  It  la  qulta  avldant  tbat 
tba  ismlt  of  tba  aubaoll  abattarlng  ma  to  Inoroaaa  atoraga 
°*  •ubsoll  nolatura  ao  tbat  It  would  tlda  tba  traaa  orar  tba 
■•*«ona  of  doflolmt  rain  fall. 

,.  It  via  on  blaatad  aoll  tbat  wo  psrfaotad  tba  fanoua 

^*la  paaobat. 

Ona  blook  of  traaa  wblob  wora  bsarlng  poorly  on  aoooun 
^^  naoatolda  «•  thorougbly  blaatad  wltb  tbs  raault  tbat  tbay 
S«J  OD  a  *ery  tlgoroua  growtb  alBoit  Imiodlatalr  and  tba 
^aiowlng  aaaaoc  bora  a  aatlafaotory  and  profltabls  orop. 


fc^  fa  find,  aftar  a  larga  aaouat  of  aDarlaintatlon, 

.^^t  In  aattlng  _ra-planta  and  ra-aattlng  an  idd  orobard,  a. 
;2^  an  alBost  total  aoaa  of  young  tisaa  from  dlaaaas  wban  1 
^~a.as  wara  plowad  or  dug  with  a  apads  but  Aan  tbesa  bolai 


blaatad,   tbs  young  traaa  gmw'aa  wall  as  on  "Trrgln"Iori . 
lalatanoa  to  u 


I      BDRRHTDDm, 

ROU  OaCBMID 
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HU.E  (nOKOU  OaCBMID  00. 


HALE  GEORGIA  ORCHARD  CO.  ONE-YEAR-OLD  PEACH  SET  IK  BLASTED 
GROUND.  ALL  GROWTH  ADOVE  THUMB  OF  STOOPING  UAK  HADE  IN 
ONE   SEASON. 
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WHITEHURST  ft  HcSRIDE  PEAR  ORCHARD,  CONTAINING  11.000  TREES. 
SET  IN  BLASTED  GROUND  IN  SPRING  OF  I9U.  PHOTOGRAPHED  ABOUT 
AUGUST  I,  1914. 
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Mr.  Osorge  Frank  Lard  > 

^  m  Post  Pmrder  Oo.  , 

VUnlncton,  lAlairaie, 
Dau  sir: 

Our  CTotiaiilB  contain  slavon  UmiEanl  (llQOD).  Kelffar  Fsari 
and  staynan  irina  sap  Apple  traaa ,  planted  wltli  the  uaa  ofl  drnanilts 
In  tna  aprlng  or  ISIB.  Four  hunlrod  (<00) ,  IslKor  faar  aiid  stayman 
TlM  saps,  plantsa  without  dynerlta  at  tbe  bbehs  tlma,  oil  ttio  BBme 
lot  «  nUBBrr  Btool:  and.  anaer  tJi^  bbeb  oondltlona  or  boII  and  oil- 
Bats,  ?)!■  dlffBTsnos  In  tne  tvo  lota  of  trses  in  no  nerked  tbat 
anr  (reemnorn  can  toll  to  tBo  Ten"  TOWi  ahe'To  the  aynarslte  Btop^ed. 

We  oan  (l»o  70-j  aome  UiolotrEfJi  11 1-j  at  rat  Ions  that  iro  thin* 
would  be  about  aa  atrong  an  arpujsnt  bb  you  ooula  poaalhly  gat  aiff- 
Aara  and  If  70U  will  let  the  writer  Know  JuBt  axaotlr  hw  mair 
and  abat  yon  would  like  to  bave>  I  will  endeavor  to  arrangB  to  fuT- 
nlah  then  to  r^w  Vhe  next  tlioa  I  vlalt  the  oroharda  which  fla 
looated  at  OiaxlotteBVllle  ■  ¥lrElnlB>  and  1  expect  to  make  ay  next 
trip  to  that  point  about  the  flpnt  week  In  July,   Se  also  have 
nine  thonHand  (booo)  old  Vlrclnla  nine  Sap  tresB  planted  In  tha 
aprtnc  ot  IBI4  on  whloh  we  used  dynonlte  In  eveir  instance. 
Bererrlns  to  your  Hat  of  Tjeatlani: 


Inf  otohaid  of  about  five  thouaand  tTeea. 

a.  Dnrlnc  a^  aprinc  of  isis. 

(,  tat  Of  elewBD  Uieusand  (llOOQ),  treee 
loat  dailnc  the  flrat  rearitwantr  tlireet  out 
planted  nnler  txaetly  the  Bane  coiidltlenH  of 


*•  DFoaJted  trMa  Bade  an  arerace  irorth  of  owar  four  faett  tlio 

TlTetaeaBon  and  In  many  Inatanoea  aa  inuti  aa  aeToo  feet,  ffsaa 
aet  vlttuut  dynanlte  did  not  averace  over  alx  Inobea  ciovUii 


••  OrahaM  not  plantad  loiic  aiioufh  to  amrar. 

T.  Orahard  not  planted  long  anoufh  ta  anavari 

S.  arobard  not  Vlantad  lone  enouili  to  anewar  f^ly.  but  hare  aveir 
raaaon  to  bellere  that  tha  XntB  wbere  dynwilte  was  uaed  kill  OOIM 
lato  baaAnc  from  one  to  xm  yeare  aarllor  than  thoae  Mieie  It  waa 
—.  —^    _.-u  — ., ..._  -ji^ot  prloo  of  tho  flrat  (w6.orop» 
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E  (Oil  er  vhethar  dus  to 
ttw  fBot  that  the  facts  of  the  treea  Inatsad  of  runnlnc  alanc 
s-jTfBoe  of  the  etsuM  atrook  etfelfht  damt  and  plsrcsd  the  bk)1»- 
B     Btrata  bolow  tl(S*Wall  but  Bt.iuar  rate.  tMaa  lAeTe  Ornsilta 

■     ■  -      -litlB  1*  any  BfreotWrTBOTopa  ArontH;  of  the  paet  elx 
dux  glofcy  follBCBt  Bhowlns  about  two  feat  (itiwtb 
■  tfille  tnoBD  fiantca  althout  drnmlte  bare  a  rmab  mora 
0*  follaca  and  nave  not  croim  sioie  tttan  taestir  rive  per 

aatlon  i<iloti  may 
roar  Toppeae  " 


tlie  plBco  «M 


■ee  the  reealta  for  hlmaelf. 


Bellvunt  OraltaMB  ,  Iqo,  , 
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Is  bar*  rouT  BitBeatBd  fftvoi  af  tbs  sath  ult.  kdI  In  leplj 
y^Il  ■■'T  that  w*  omnnat  auaci  thi  Hat  of  queatlOD*.   for  ttia  rekson 
ti»t  n  twTB  »l*ari  uwd  ftyiwalt  s  In  plviting  psoftn  ttias,  aioapt  a 
'av  tnai  tut  wa  plantsd  ■■*•»!  jai^a  ago.     Ws  bars  bteii  Id  bualuaa 
*««lTe  Taara,  and.  uaail  oiur  flrit  drattalta  Id  1B04,  *al  ha*a  baan  ualng 
-1%  aTarj  i»t.t  alnoB,  altli  tba  Boat  gratifrlnc  raaulta. 

la  ban  IIB  aoraa  In  orcbarda  aad  M  aorca  In  miaarr,   aiolu- 
■  I.Tal)'  pacana.     Ta  pl&ntad  800  pagan  traea  Is  ^ill.  aftar  groatb  bad 
•^artad,  ualhg  Itad  Cioaa  Drnaalte,  and  altbougb  va  liava  not  bad  a  drop 
Of  rain  alnaa  tba  Stb  da?  of  ^illi   tao  aostba  today,   our  traaa  ara 
Sxoalsg  baauClfullr.     la  bava  loat  leaa  tbaa  5;t  of  tbas.     *a  bcl'lara 
tbat  75$  of  tbaaa  traaa  aould  HaTa  died,  bad  aa  not  uaad  drnaoita. 

lo,  aa  would  not  tblnk  of  plaating  a  trca  vltbout  ualng  dyna- 
Mlta,   and  Bad  Croaa  la  good  anvugb  for  u>,   and  «a  alaara.raooaaanl  It 
to  out  ouatoaaTa.     ta'd  ratbar  buy  tba  djsaalta,  tban  to  bars  our 
'^xaaa  aat  lU'Bpade  dxig  bolaa  traa  of  obarga. 

rou  ba*g  our  parataalon  to  uaa  tbla  lettac  or  to  rafai  any 
Toura  rarr  trulj. 


AVE^'WaRDS    t    PATTERSON    FECANS.    ACTUAL   SIZE,    SENT    TO    US    AS    FAIR 

THB-^'^CE  SAMPLES  OF  NUTS  GROWN  ON  UNBLASTED  AND  BLASTED  TREES, 

**XJT  TO  THE  RIGHT  BEING  FROM  A  TREE  SET  IN  BLASTED  GROUND. 
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SinuuiDOiur  Valut  Apple  Lum  Co,  m& 


■llBiBfton,  Ml. 


paoas  cp  *y  "iiiaa  aT.i  nrw^y, 


W».  I.-     I  h*T*  taM  daailr  ll^tlftit  with  soBartlal  spplt  »t*at» 
for  tan  7«aT*  Mi  UrteUt  mi  a^arrlitA  tta    plutlna  Of  >■•  TM 
karoo  sa  tho  Una  EiAe*  looatUDO  tn  kai  vltk  a  stiff  oJoy  onboou. 


H,  !.•    Kr  ■oooalato*  atortoa  oaioc  «fBMilto  Ih  »0C  «l  I  tar* 

aoatlaaaa  tbepraatWo  na  har*  bo«i  elooslj  falloalng  tfc*  n«lto 
for  lOBo  HTOD  roari. 

la.  a..    DarlDK  tiM  bfort  rsara  wa  haro  pkntsl/lT:!  to  100)1  of 
oar  tja^tal  Iraoa  llTaS  ai  offalaat  JSf  Aig  hola  tresa.  (ka 
thlrtr  aera  orohard  plsitat  wlEti  a  half  atlok  of  wjl  AnMlto  tt 
mA  tTM  bola  dioaa  a,leai  at  «ia   and  of  tta    flrat  r*ar  sf  feat 
tiD  traaa.    la  flgnra  that  arah  la  faToiablp  aaaaimi  >ora  tboa 
10^  of  traao  will  tl«  la  'aa«  bslaa. 


aai  Jmo  I  rat  a,n[ll  arvtli  vlilah  aaablaa  m*  to  ahtLVa  tha 
1  aarlr  tha  frtaytroalns  asaooa. 

f  tho  (7Ba»»*«  plaatal  traa   1* 

lo,  4.-    Oar  rariattaa  fralt  oaa  to  tvo  yaaro  oarllri.  froa  (y-- 
aaaltat  holaa  kilt  tha  fruit  «do1  la  ao  Tlgoroaa  ud   atrwB  that  w» 
laall;  gat  la  tha  aoaa?  oiopa  'Ovaa  raais  aaillar. 

la.  T.-  Dpialtol  claatlag  wlaa  ont  1^  toth  fnallty  aai  t****14 

M.  B.»  Vroa  a  fljiaalaji  *law  pout  (TaaltlBg  traa  bo]B  a  aaraa 
ftM  tWta  IS.  an  aai«  «t  ttara  la  alaar*  a  TalaaUa  aarlnfc  U 
tlao  of  plaatlas. 

10.  •.-  IpuBltat  traa  plwtlaf  ^  Aronikt  laaoranen.     I  M.l»4 


throub  a  yoiine  srohorl  this  t.smlDf  rlfoted  30  a  rseky  h 
alto  that  BBTeral  arshi-rdltrta  kald  w»ilt  sat  grao  treaa  t 
joor  ai-art,  BaakarVlUs,  «jn5Blt«d  f=r  no  a>«  tha  trfl«a 
far  ttlJ  jiar  hnra  aula  a  taonty-roEr  Jnob  erawth  —  aoro 
tha  raooB*fcsona  Aoe  hola  tr  «s  that  hora  not  griwn  stra 
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Ton  cartitnly  ba*«  r*iBla>l9ii  t  s  pihll  A  ^  raplk  a  ■: 
I  0^  iron  ■  oaiwty  *a7  baok  la  Ulsiourl  ana  iat  to  b*  ^a 
tHa.proif*  af  pUntloe  with  iTiiaBlt*. 

BiBlSBsa  ■»  >»•  phatograrta  Amim  fmlt  an  dinaji 


Note. — Fearing  that  the  spotted  appearance  of  the  apples  in  the 
photographs  sent  by  Mr.  Magie  might  occasion  adverse  comment,  we 
wrote  asking  him  to  explain  the  cause.    He  replied  as  follows: 


Shenandoah  Valley  Apple  Lands  Co.  inc. 


MYKESBOM,  VIRBtilA 


rUa  SV-See-on.     iAvrtrlnf  ronri  at  tha  6lh. 

tba  TOrk  .IBparlal  apila  traaa  thvma  In  pbota- 
tTKti  **a%  ;aB  aiT*  laantaC  In  IMl. 

Bia  antlAMn  la  tb*  ikatesrapbAA llBa  aBlpbar 
apnf  ^ildi  bal  iaia  arpllrl  tag  Wa  iafOTf  Ua  i^stOBraili 
■ai  takaa  ~  «a  ara  n^  rronl  Out  tha  ■p^T'*'"**  °v  " 
Bnlfoimiy  oa  tha  mit  *Bi  follaea. 


Plaaat  t*t1n  bj  aaner  fA  te  rtall-    froa  a 
flaaaslal  rlta  point  iTnaattlng  tT*«  holai  aoats  tnm  •>• 
to  tS.   an  aora  or  tS.  mora  than  oil  Batboaa  tat  tbli  aldl- 
tloaal  ooat  la   nor*  tban  offset  tij  tha  tla*  aarat  In  plait- 
log  targa  aaivBgt  md  t.'ila  iilaltl  oaal  aoat  la  raeoBpsa  tha 
flTit  7*aT  la  tha  axtra  smCh  and  rtcor    of  thi  rooaff  tnaa. 
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StarkBro's 

MDirsexies  &  Opclkairds  Go. 


Onmi*  of  wmx  Ttwsa 


17  I,  dn  Port  da  ■■ 


IxtulaiBna,  Mo. 


loiv  <nliad  (kvor  of  mmt  tat*  kt  lianil*     *a  uinaF  r^iv  4»atl«  ■■ 

Is.  !•    ■•  tarn  u»d  dyiaBlt*  Id  trM  plaotlDc  tar  tin  gr  >12  thti* 

Is.  I.     IMW  w  MIO. 

■«.  3.  li  hn*  notod  a  d«ld*d  dlffwanaa  In  lb*  ISH  sf  tnaa  aai 
^tk  dnaidta  aeagarad  altli  iboaa  aat  villi  ajada  du|  halaa  •  V»  papatnUfa 
b*tBS  daaldadlr  aaallar  aban  djnaBlta  wa  aroparlf  laad- 

■o.  d>     OroaU  kaa  baau  atrgocar  abara  toaaa  tiara  baan  djmanltad. 

1fl>  0*     Traaa  plutad  Id  djiMKltad  balaa  appaap  ta  baar  frutt  at  an 

"  lol  T.     tb*  addltlasl  tIiot  oT  tba  naii  traaa  andsabiadlr  mnnmaaa 

in  •  fanrabla  •»  tba  qaantlt;  aal  qialltj  «  th<  frult> 

Be.  i>    Pfinaltlag  for  traa  plantlBd  if  dna  «erp<«tlT>  (lT«a  a  da- 
•Irlad  adraiitaga  ta  tba  traaa  and  tba  Inaraaaad  grmrtb  and  tIiot  mart  thaa  oarara 
tha  BHlI  ncoit  of  aiti*  «a*t  of  tba  dnaaltlBI*     tha  aff*o&  of  tba  diiult* 
Mil  ba  fait  far  wmaj  nwa. 

■o,  «.    Drnaidtajalraplaaa  tba  loll  aad  aobaall,  thoa  lueraaaini  tbalr 
■star  boldl&i  oajAaltj*     nla  ia  ant  of  tba  raaa'coa  tbat  a  traa  plantad  In 
dyaJ^tad  helu  bu  a  b«tUr  abaua  to  ItTa.  '  lapaaUll?  la  thla  triM  In  baary 
ol^>  hardpia  (r  (rarally  aoll. 

Sa  bODaflalBl  did  h  aisaUar  tba  iraatiaa  of  djiMaltlsf  ttet  ■*  da- 
TOWd  ■  BMbif  of  IMaa  to  tbla  aBbJaBt,aloBa,  In  ov  saw  publloallinii  Stark 
Oiabard  and  anr  Book,  abtob  la  ■  andauaad  book  of  Inatruatlooa  a  frnlt 
■roalu  and  all  Ita  jbuta  froa  tba  plantUf  of  tba  traa  wtll  tba  Imaatlsf 
of  tba  or«p.     Ib  thla  beok.fall  Inatruottisa  ara  dTaB  sb  tba  boat  aatbod  of 
fljiwll  111!  for  traa  plaotJsi  aol  tba  book  la  last  fraa  to  any  ofM  irtio  appllaa 


tZ^ 


•  Note. — The  book   which   Stark    Bros,   issue    free  to  orchardists, 

entitled,  "  Stark  Orchard  and  Spray  Book,"  is  well  worth  getting. 


sdbyGoOgIc 


PLANTED  WITH  SPADE. 


PLANTED  WITH  SPADE. 
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Harrison  Brothers  Endorse  Blasting 


Harrison  Brothers,  with  nurseries  at  Berlin,  Maryland,  have  4,000 
acres,  which  contain  more  than  200,000  trees,  and  they  are  among  the 
leading  nurserymen  of  the  East.  They  have  prepared  a  very  complete 
book  entitled  "  How  to  Grow  and  Market  Fruit,"  retailing  at  50c,  a 
copy,  containing  valuable  information. 

They  say, "  What  is  stated  here  is  the  most  practical  kind  of  hard-won 
knowledge,  for  it  outlines  '  how  we  do  it '  in  fruit-culture." 
From  the  chapter  on  "  Methods  of  Keeping  Moisture  " : 

"  Sobsoiling  with  dynamite  is  a  thorougbly  practical  method,  and  should  be 
employed  on  three-fourths  of  the  farms  of  the  East 

"By  tar  the  best  way  to  loosen  snbsoil  is  with  dynamite.  This  is  not  gen- 
erally known,  but  orchardists  will  find  they  can  reduce  tillage  expenses  greatlr 
and  save  much  time  with  it.  The  exploding  of  from  a  sixth  to  a  half  pound 
of  the  right  kind,  two  or  three  feet  under  the  surface,  loosens  and  makes  fine 
all  the  soil    Young  trees  will  make  great  strides  if  they  are  so  planted. 

"The  dynamitinf!  can  be  done  in  orchards  or  about  trees  of  any  age.  If 
done  rightly,  it  will  accomplish  the  work  with-it  breaking  or  tearing  away  any 
roots,  leaving  the  soil  in  condition  to  give  the  roots  twice  the  feeding- ground 
Ihey  had  before  and  providing  perfect  drainage  and  water-storing  capacity.  The 
use  of  dynamite  is  the  secret  of  success  in  growing  fruit  by  mulching  systems 
without  so  much  plow  and  harrow  tillage." 

From  the  chapter  on  "  Cultivation  ": 

"  It  is  necessary  to  break  up  the  subsoil,  whether  there  is  hardpan  or  not. 
The  dynamite  method  usually  is  the  cheapest  at  any  time,  and  it  is  the  only 
way  by  which  the  work  can  be  done  thoroughly  after  trees  have  been  planted. 

"Dynamite  is  the  thing  with  which  to  dig  holes  for  new  trees,  to  break  up 
the  whole  soil  three  or  four  feet  deep  every  few  years,  and  to  help  renovate 
old  orchards,  because  it  will  do  these  things  more  cheaply  and  better  than  they 
can  be  done  by  any  other  means.  If  you  have  fruit  trees,  which  seem  to  be 
standing  still  and  which  do  not  bear,  no  matter  how  big  they  are,  properly 
explode  a  charge  in  the  soil  around  or  between  them,  and  the  trees  will  likely 
get  to  work.  In  a  bearing  orchard,  a  proper  charge  midway  between  trees  is 
always  safe  and  is  generally  very  effective." 

From  the  chapter  on  "  When  Trees  Will  Not  Bear  ": 

"  Explode  three  or  four  charges  of  dynamite  a  few  feet  away  from  each  tree. 
Mulch  the  surface  with  a  thick  covering  of  vegetable  matter,  or  by  keeping  a 
couple  inches  of  dust  under  the  tree.    Feed  with  commercial  fertilizer." 

From  the  chapter  on  "  Grapes  " : 

"  Vines  are  heavy  feeders.  Their  roots  extend  far  out  and  make  a  net- 
work in  the  soil.  The  proper  distance  to  plant  will  be  from  six  to  eight  feet 
apart,  although  sometimes  this  can  be  changed  to  advantage.  Strong  varieties, 
on  fertile  soil,  need  more  room  than  small  growers  on  poor  soil.  Before  plant- 
ing is  done,  the  ground  should  be  worked  even  more  thoroughly  and  deeply 
than  for  a  tree.  Remember  that  you  are  planting  something  which  will  last 
a  generation,  not  a  crop  to  be  removed  in  a  season  or  two.  Plow  the  land, 
use  dynamite  to  dig  the  holes,  and  have  a  clearance  inside  the  bole  of  at  least 
twenty  inches." 
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Blasting  Restores  Failing  Orchards 


1.  Young  spade-set  trees  can  be  forwarded  in  development  at  least  a 
year  by  blasting  between  the  rows. 

2.  Old,  failing  trees  can  be  restored  to  ample  productiveness  by 
blasting  between  the  rows. 

3.  Fungus  diseases  can  be  eliminated  by  blasting  under  affected  trees, 
or  blowing  out  those  killed  by  fungus,  and  planting  new  trees  in  their 
places. 

We  frequently  receive  letters  from  orchardists  stating  that  they  had 
planted  trees  in  their  orchards  a  year,  two  years  or  three  years  ago  which 
are  not  doing  well  because  of  hardpan  conditions  beneath  the  surface 
soil  or  because  of  compacted  soil  or  insufficient  moisture  storage  capacity 
of  soil.  These  orchardists  express  the  keenest  regret  at  having  learned 
about  tree  planting  with  explosives  after  their  orchards  had  been 
planted.  They  tell  us  they  believe  their  trees  would  be  in  a  much  better 
condition  had  they  been  planted  by  this  method. 

If  their  trees  are  alive,  the  subsoil  in  which  the  trees  are  planted  can 
still  be  broken  up  hy  subsoil  blasting  between  the  trees.  This  rejuvena- 
tion work  will  give  the  trees  almost  the  same  favorable  opportunity  for 
growth  and  development  that  they  would  have  had  had  they  been  planted 
in  blasted  holes  in  the  first  place. 

Millions  of  fruit,  shade  and  ornamental  trees  are  standing  in  the 
orchards,  parks,  yards  and  along  highways  in  this  country.  Many  of 
them  are  very  valuable  because  of  the  fruit  they  are  capable  of  produc- 
ing. Others  are  highly  .prized  by  their  owners  because  they  serve  to 
ornament  and  shade  residence  properties  or  parks ;  others  add  greatly 
to  the  appearance  of  streets. 

But  many  of  these  are  in  an  unhealthy  condition.  If  the  soil  in  which 
the  tree  is  planted  is  compacted  so  that  it  is  difficult  for  the  roots  to 
make  healthy  growth  into  the  deep  subsoil  or  if  the  soil  is  not  sufficiently 
porous  to  permit  of  the  absorption  and  storage  of  moisture,  blasting 
will  prove  an  effective  remedy. 

In  every  part  of  the  United  States  will  be  found  trees  in  parks  and 
along  public  highways  showing  signs  of  deterioration.  .Sometimes  these 
conditions  are  due  to  the  fact  that  the  trees  are  planted  in  poor  soil ; 
sometimes  because  they  are  in  soil  underlaid  with  hardpan  or  compact 
subsoil;  sometimes  because  Iheir  roots  grow  out  under  asphalt,  cement 
or  flag  pavements  which  prevent  them  from  obtaining  the  benefit  of  rain 
fall.  In  any  of  these  cases  the  use  of  dynamite  will  improve  the  health 
of  the  tree. 
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Blasting  Pays  Almost  Anywhere 


After  having  read  the  remarkable  symposium  of  expert  testimony  in 
the  preceding  pages,  there  will  still  be  doubting  Thomases  who  will  say : 
"  Blasting  might  be  a  good  thing  in  some  states,  but  not  in  this  state," 
While  it  is.  true  there  are  some  states  where  blasting  is  not  as  advanta- 
geous as  in  others,  such  as  in  Michigan,  with  its  loose,  sandy  soils,  and 
Iowa,  with  its  deep  prairie  loams,  we  direct  special  attention  to  the- 
Hale  Georgia  Orchard  Co.  letter  covering  their  experience  in  sandy 
soil,  and  to  the  fact  that  the  New  Jersey  Horticultural  Department 
found  blasting  beneficial  at  the  Vineland,  N.  J.,  Experiment  Station, 
where  the  soil  is  sandy  loam.  It  must  be  borne  in  mind  that  loose  soils 
acquire  plow  soles,  and  also  become  diseased.  Blasting  breaks  plow 
soles  and  kills  by  shock  many  inimical  organisms  in  old  orchard  soils. 

To  prove  the  almost  universal  adaptability  of  blasting,  we  publish 
herewith  brief  extracts  from  letters  in  our  files  from  all  over  the 
United  States.  No  matter  where  you  live  there  is  some  one  within 
reasonable  distance  who  knows  from  experience  the  benefits  of  blasting 
orchard  soil.  Therefore,  if  this  booklet  fails  to  convince  you,  we  urge 
you  to  ask  someone  in  your  vicinity  whose  name  and  postoffice  is 
printed  herein.  Don't  plant  any  more  trees  until  you  settle  this  impor- 
tant question  to  your  satisfaction.  Out  of  every  hundred  who  investi- 
gate blasting,  we  are  confident  ninety  will  adopt  it.  You  cannot  af!ord 
not  to  investigate ! 


BING  CHERRY  TREE,  TWO  YEARS 

OLD,  SET  IN  SPADED  HOLE 

IN  s-Ft.  OREGON  LOAM. 
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OVERWHELMING  NATIONAL  EVIDENCE 


BLASTED  TREES  GREW  TWICE  AS  FAST 

Cm,U4AN.     Planted  orchard  with  Red  Cross  Farm  Powder.    In  spite  of  dry 
weather,  trees  attained  twice  the  growth  over  those  in  spade  dug  holes. 
Ed.  B.  MiLLEB,  Supt. 

Alabama  Odd  Fellows  Home. 

LOSS  LESS  THAN  TWO  PER  CENT. 

GREENVILLE.  Planted  i^w  trees  in  blasted  holes.  Only  two  died.  Trees  in 
blasted  holes  are  twice  as  far  advanced  as  those  in  spade  dug  holes. 

A.  H.  Vann, 

Oak  Lawn  Farm. 

BLASTED  TREES  UVED;  SPADE-PLANTED  DIED 

DOTHAN.    Planted  lo  Satsuma  Orange  trees  with  Red  Cross  Farm  Powder 

and  ID  without.    Lost  two  planted  in  blasted  holes  and  only  had  two  to  live  in 

qade  dug  holes.    Intend  to  plant  all  trees  in  the  future  with  Red  Cross  Farm 

Powder.  E.  R.  Pouter  Co. 

BENEFITS  FAR  IN  EXCESS  OF  COST 

CITRONELLE.    Planted  looo  trees  with  Red  Cross  Farm  Powder.    Consider 
It  and  recommend  its  use  to  all  who  contemplate 
R,  L.  Scott,  Sec'y  and  Treas. 

Citronelle  Nursery  &  Orchard  Ca 

HAD  TO  TRIM  FAST  GROWTH 

FAIRHOPE.  Trees  set  in  blasted  holes  have  grown  so  fast  and  large,  thej 
arc  top  heavy.    Had  to  trim  branches.  C.  L  Colzhan. 

REMARKABLE  RESULTS 

EVERGREEN.  Used  Red  Cross  Farm  Powder  in  planting  trees  at  Baptist 
Orphans  Hom&  Results  were  so  remarkable  they  ordered  more  trees  planted  in 
the  same  way.  T.  H.  Bbaswbll. 


ARKANSAS 


EARLIER  AND  BETTER  YIELD 

FAYETTEVILLE.  Planted  iioo  peach  trees  with  Red  Cross  Farm  Powder. 
Tbq'  made  better  growth  than  any  trees  in  neighboring  fields,  bore  earlier  and 
fruit  had  better  flavor.  I.  W.  Baxter, 

Sam  A.  Clark  &  Co. 


I  CALIFORNIA  | 

GOOD  RESULTS  WITH  ORANGES 
FAIR  OAKS.    Planted  300  orange  trees  with  Red  Cross  Farm  Powder.    Re- 
mits verr  favorable.    Expect  to  plant  30  acres  more  in  the  same  way. 
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FINDS  IT  ECONOMICAL 

SACRAMENTO.  Planted  20a  acres  of  trees  in  blasted  holes.  Am  convinced 
that  the  cost  and  percentage  of  loss  can  be  materially  reduced  by  the  me  of  Red 
Cross  Farm  Powder.  E.  P.  Hilborn, 

Mission  Olive  Orchard  Co. 

ROCKY  SUBSOIL  CONQUERED 

PENRYN.  Planted  trees  with  Red  Cross  Farm  Powder  where  hard  bed  rock 
is  very  dose  to  the  top  soil  and  found  them  to  grow  better  than  trees  planted  in 
spade  dug  holes.  H.  A.  Snellino, 

Penryn  Fruit  Co. 

HARDPAN  EASILY  SHATTERED 

RIVERSIDE.    Satisfied  after  the  first  work  with  Red  Cross  Farm  Powder. 

Whatever  the  cost,  it  is  money  well  spent.    Hardpan  is  easily  shattered  by  this 

method.    Do  not  hesitate  to  use  Red  Cross  Farm  Powder  for  you  can  find  nothJog 

better.  Jakes  Millek,  Supt., 

Arlington  Heights  Fruit  Co. 
GAINED  MORE  IHAN  \  YEAR 
TUDOR.    Planted  100  trees  in  blasted  holes.    They  grew  larger  and  faster  than 
trees  planted  the  year  before  in  spade  dug  holes.    Red  Cross  Farm  Powder  beats 
anything  I  ever  saw  for  making  trees  grow  fasL  James  Gbubb. 

ADOPTED  AFTER  EXPERIMENT 

AZUSA.  Planted  400  trees  with  Red  Cross  Farm  Powder,  after  seeing  good 
results  obtained  by  a  neighbor  on  three  trees  planted  in  blasted  holes.  Will  plant 
more  trees  in  the  same  way.  Tbos.  A.  Suith. 

MADE  «1S  LAND  WORTH  »200 

DAVIS  CREEK.  Planted  14,000  fruit  trees  with  Red  Cross  Farm  Powder, 
and  by  its  use  have  advanced  the  value  of  land  from  $15.00  per  acre  to  faoo.oo 
per-acre  in  less  than  a  year.  O.  C  LAMGnEt.D. 

REJUVENATED  SICKLY  TREES 
SARATOGA.    Planted  a  block  of  five  trees  in  spade  dug  holes  that  did  not 
grow.    Afterwards  used  Red  Cross  Farm  Powder;  the  trees  showed  vigorons 
growth  at  the  end  of  first  year.  Guv  U.  Smith,  State  Assemblyman. 

THE  TREES  ARE  THE  BEST  PROOFS 
FLORIN.    Planted  row  of  trees  in  blasted  holes.    They  speak  for  themselves 
and  are  a  monument  for  all  time.  James  Rtmtx. 

A  DECIDED  SUCCESS  WITH  ORANGES 


DO  YOU  PREFER  SCRUBS? 

CARPENTERIA.  Used  Red  Cross  Farm  Powder  in  planting  1000  trees. 
Trees  planted  in  spade  dug  boles  look  like  scrubs  beside  the  ones  planted  in  blasted 
holes.  Cbas.  L,  Lukdy. 

EXPERIMENT  YIELDS  PROOF 

ORANGK    Used  Red  Cross  Farm  Powder  in  the  cenier  of  some  squares  in  my 
orange  grove.    The  experiment  confirmed  my  belief  of  long  standing  that  many 
of  our  groves  planted  on  the  heavier  soils  would  be  much  benefited  by  the  intelli- 
gent use  of  Red  Cross  Farm  Powder.  C.  J.  K.  JOMIS. 
BEATS  ANYTHING  HE  EVER  SAW 

FLACERVILLE.  Blasted  19  tree  holes  with  two  sticks  of  Red  Cross  Farm 
Powder  in  each  hole.  Beats  anything  1  have  ever  seen  for  digging  out  boles. 
Will  plant  no  more  trees  in  spade  dug  holes.  Ray  Phelps. 

MORE  THAN  REPAYS  COST 

FU5TIN.  Planted  400  orange  trees  with  Red  Cross  Farm  Powder,  which  later 
proved  to  more  than  repay  the  extra  cost  in  planting.  Piuy  Liwu. 
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WATER  STORAGE  CAPACITY  INCREASED 

AUBURN.  Planted  trees  with  explosives  with  decided  success.  Blasting 
increases  water  storage  capacity  of  the  soil  and  trees  will  have  more  vigor  and 
vitality,  will  grow  faster,  bear  earher  and  be  more  productive  and  longer  lived. 

J.  A.  Teagarden. 
PULVERIZES  HARDPAN 
CORONA.    Lemon  trees  on  strip  of  orchard  blasted  last  fall  show  a  marked 
improvement  in  appearance.     Intend  treating  all   portions  of   orchard  where 
conditions  of  trees  indicate  existence  of  a  hard  formation  under  them. 
W.  C.  McCuLLY,  Mob.. 

El  Cerrito  Rancho. 
SAVES  IRRIGATION 
RIVERSIDE.    Found  blasting  saves  one  to  two  irrigations  per  year.    River- 
side Chamber  of  Commerce. 

AN  INTERESTING  TEST 
MARYSVILLE.    Planted  one  tree  in  blasted  hole  and  two  acres  of  trees  in 
spade  dug  holes.    The  tree  in  blasted  hole  made  very  gooA  progress,  while  one- 
half  of  the  other  trees  died.    Was  prompted  to  plant  two  more  acres  with  Red 
Cro99  Farm  Powder.  Mr.  E,  £.  Lonc. 

YIELDS  TREBLED  BY  BLASTING 
SANTA  ANA.    Took  21  boxes  of  fruit  from  orange  trees  set  in  blasted  hole 
and  only  seven  from  tree  in  spade  dug  hole.    Find  Red  Cross  Farm  Powder  to  be 
»  great  labor  saver.  E.  C.  Fbazkn. 

ONLY  SUCCESSFUL  METHOD 
SAN  DIEGO.    Planted  20  acres  of  lemons  with  Red  Cross  Farm  Powder. 
Fmd  it  lo  be  the  only  successful  method  for  planting  trees. 

W.  R.  GuNNis, 

Pacific  Wood  &  Coal  Ca 
PULVERIZES  HARDPAN 
STRATHMORE.    Planted  trees  with  Red  Cross  Farm  Powder  and  feel  con- 
ndent  that  it  was  a  great  benefit,  pulverizing  the  hardpan,  and  allowing  the  roots 
>o  penetrate  same.  The  Stbathmoce  Citrus  NmsERiES, 

H.  C.  Van  de  Water,  Mgr. 
PLUMS  GAIN  A  YEAR 
DINUBA,     Planted  600  plum  trees  in  blasted  holes.    Have  one  year's  growth 
over  trees  in  spade  dug  holes.    Would  not  blast  without  the  use  of  Red  Cross 
Farm  Powder.  Ouega  Ranch, 

Z.  M.  Dickey,  Mgr. 
MARKED  ADVANTAGE  FROM  BLASTING 
WOODLAKE.    Planted  600  acres  of  lemon  and  orange  trees  with  Red  Cross 
Farm  Powder.    Find  a  marked  difference  between  the  trees  in  blasted  holes  and 
the  ones  in  spade  dug  holes.  G.  F.  Stevenson, 

Woodiake  Orchard  Co. 


NURSERY  HIGHLY  RECOMMENDS  BLASTING 

LOVELAND.  Used  zooo  lbs.  Red  Cross  Farm  Powder  in  planting  10,000 
trees.  Results  very  satisfactory.  We  highly  recommend  its  use  in  orchard 
pbntiM.  The  NoRTuraN  Colorado  Nurserv  Co., 

M.  R.  Kilburn,  Mgr. 
FRUIT  WON  WORLD'S  PRIZE 
GOODPASTURE     Planted  3«>  trees  with  Red  Cross  Farm  Powder.    Only 
one-tenth  of  the  cost  of  setting  the  same  amount  of  trees  in  spade  dug  holes. 
Fruit  from  trees  in  blasted  holes  won  World's  Prize.  Lee  R.  Roper. 
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GAINS  A  YEAR'S  GROWTH 

Filanled  with  Red  Cross  Farm  Pon 

.._ trees  are  thriftier.    Trees  in  blastec , 

r  those  planted  in  spade  dug  holes.  L.  A.  O'Dohniu. 

INDUCES  PHENOMENAL  GROWTH 
DENVER.    Planted  trees  in  cherry  orchard  with  Red  Cross  Fann  Powder. 
Growth  of  trtes  phenomenal.    The  loss  about  two  per  cent.,  due  to  poor  stodc 
Trees  were  overheated  in  transportation.  J.  B.  Geijsboik. 

STOPS  FIRST  YEAR  LOSS 
DENVER.     Lost  only  nine  trees  out  of   728  planted  with  Red  Cross   Farm 
Powder.    Am  convinced  an  additional  advantage  is  obtained  by  its  use.    Would 
not  consider  planting  any  other  way.  F.  W.  (Whaic. 

INCREASED  YIELD  60  PER  CENT. 
GRAND  JUNCTION.    I  had  14  pear  trees  in  my  orchard  that  neverprodnced 
over  71  boxes  or  live  boxes  to  the  tree.    Since  using  Red  Cross  Farm  Powder  in 
this  orchard,  the  trees  have  regularly  produced  114  boxes  or  eight  boxes  to  tlic 
tree.  Cras.  P.  Sheeham. 

BLASTED  TREES  SO  PER  CENT.  BETTER 
RIFLE.    Trees  planted  in  blasted  holes  are  50  per  cent,  better  than  those  in 
spade  dug  holes.  J.  L  Stewakt. 

GREATLY  REDUCED  FIRST  YEAR  LOSSES 
DENVER.     Planted  70.000  fruit  trees  with  Red  Cross  Farm  Powder.    Loss 
less  than  five  per  cent.    In  previous  years  the  loss  has  been  about  30  per  cent. 
Growth  of  trees  in  blasted  holes  .wonderful. 

Denvqi  Suburban  Hove  &  Wat^  Co., 

H.  R.  Crane. 

I  CONNECTICUT    ^ 

REJUVENATES  SIXTY- YEAR-OLD  ORCHARD 

STONINGTON.  Used  Red  Cross  Farm  Powder  to  improve  sixty-year  old 
apple  orchard  which  had  borne  nothing  for  several  years.  Have  been  much 
gratified  at  the  results.  Entire  orchard  loaded  with  apples  and  fruit  much  larger 
than  usual.  Eugene  P.  Edwabds. 

BLASTED  TREES  THRIVE  ON  POOR  LAND 
MANCHESTER.    Planted  fruit  trees  on  rocky  hillside,  using  Red  Cross  Farm 
Powder  to  dig  the  holes.    Trees  are  growing  and  coming  on  good. 

C.  R.  Burr  &  Co. 
CHEAPER  AND  BETTER  THAN  SPADE  PLANTING 
NORWICH.    For  the  past  three  years,  have  used  explosives  with  great  success 
in  planting  my  young  trees.    It  not  only  does  the  work  better  but  cheaper  than 
digging  holes  by  hand.  The  Kiteuaug  Orchaib  Co., 

F.  W.  Browning,  President. 
RECOMMENDS  BLASTING  FOR  REJUVENATION 
GLASTONBURY.     On  account  of   successful   results  from  blasting  Hale 
Georgia  Orchard  Co.  peach  orchards  in  Georgia  recommends  blasting  old  New 
England  apple  orchards  to  rejuvenate  them.  J.  H.  Halk, 

I  DELAWARE  | 

REGRETS  ALL  TREES  WERE  NOT  BLASTED 

COOCH'S  BRIDGE.  My  experimental  plots  of  trees  in  blasted  ground 
showed  such  increased  growth  over  those  planted  with  spade,  I  regret  aO  were 
not  blasted.  L.  H.  Cooch,  Farm  Adviser,  Delaware  Experiment  Station, 
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I  DISTRICT  OF  COLUMBIA  | 

EX-SECRETARY  MOORE  EXPECTS  TO  GAIN  TWO  YEARS 

WASHINGTON.     Planted  35  acres  of  trees  with  Red  Cross  Farm  Powder. 
^m  of  the  opinion  they  wHl  make  five  years'  growth  in  three  years. 
WaLis  L.  MooBB, 

Ex-Sec'y  U.  S.  Dept.  of  Agriculture. 


QUICK  RESULTS  FROM  REJUVENATION 

FT,  MYERS.  Blasted  my  grape  fruit  grove  of  3S0  trees  about  a  month  ago. 
Trees  are  putting  on  a  beautiful  new  growth.  I  consider  it  worth  $1000  more  than 
before  I  used  explosives.  H.  O.  Banister. 

ENSURES  THRIFTY  TREES 
HOLXiER.    Planted  citrus  grove  in  blasted  holes  during  February,  1913-    Re- 
sult, fine  crowns,  very  thrifty  trees.  Hensy  G.  Byetra. 
EXCELLENT  RESULTS  IN  FLAGLER  GROVE 
MIAMI.    Red  Cross  Farm  Powder  proved  extremely  satisfactory  and  most 
inexpensive  in  rejuvenating  8000  grape  fruit  trees  in  the  Kendal  Grove  owned  by 
Mr.  H.  M.  Flagler.    This  (1911)  is  the  first  year  the  Kendal  Grove  has  borne  any 
crop  of  consequence,  the  yield  amounting  to  4300  boxes  which  is  excellent  consid- 
ering the  age  of  the  grove. 

J.  E.  Ingeahau, 

'  Supervisor  Kendal  Grove, 

Vice-Pres.  Florida  East  Coast  Railway. 


GAINS  TWO  YEARS  WITH  PECANS 

COLUMBUS.  Used  Red  Cross  Farm  Powder  in  planting  pecan  trees.  Trees 
in  blasted  holes  are  about  three  times  as  large  as  those  in  spade  dug  holes  and 
came  into  bearing  two  years  earlier.  F.  W.  Mc^liniRAtN. 

100  VS.  68 
AUGUSTA.    Sold  a  customer  sufficient  explosives  to  plant  lOO  trees.    At  the 
same  lime,  his  neighbor  planted  100  trees  using  the  old  way  of  digging.    Neighbor 
has  58  tree*  living  while  our  customer  did  not  lose  a  single  tree. 

Lamb  &  Hollings worth. 
BLASTED  TREES  CROW  ONE-THIRD  BETTER 
FORT  VALLEY.     Trees  planted  in  blasted  section  of  orchard  have  a  growth 
of  33H  P«  cent,  more  than  the  uiiblasted  section.    Leaves  have  a  much  better  color 
and  trees  are  standing  dry  weather  better  than  the  unblasteii  trees. 

Duke  Brothers. 

THE  FINEST  HE  EVER  SAW 

FRANKLIN.     Trees  I  planted  two  years  ago  with  Red  Cross  Farm  Powder 

are  the  finest  trees  I  ever  saw.     My  business  is  selling  fruit  trees.     It  you  will 

send  me  a  supply  of  your  booklets,  I  will  hand  them  out  to  all  of  my  customers. 

I  would  like  to  see  them  all  plant  their  trees  in  blasted  holes. 

George  Alexander. 

SPLENDID  RESULTS  WITH  PECANS 

MILLEDGEVILLE.    Planted  1500  pecan  trees  with  Red  Cross  Farm  Powder. 

Obtained  splendid  results.     Trees  have  shown  vigorous  growth  and  bore  nuts 

sooner  than  they  otherwise  would  have  done.  Edwabb  &  Patterson. 
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GAINED  TWO  YEARS 

MAYFIELD.  Planted  peach  trees  wilh  Red  Cross  Farm  Powder.  Tliese  trtes 
will  bear  as  roncb  fruit  at  four  years  old  as  they  would  at  six  without  the  use  of 
explosives.  W.  W.  Stetems. 

FIRST  YEAR  LOSS  ALMOST  NOTHING 
CHAMBLEE.    Out  of  .^ooo  trees  planted  with  Red  Cross  Fatm  Powder  f>nly 
two  have  died.    Trees  in  blasted  holes  are  very  much  larger  than  those  in  un- 
blasted  holes.  A.  E.  Cni.a. 

WHY  BLASTING  REJUVENATES 
PACONTON.    Will  recommend  Red  Cross  Farm  Powder  highly  for  use  under 
old  trees  as  it  leaves  the  ground  in  a  soft  and  porous  condition  enabling  the  roots 
to  take  advantage  of  the  moisture  and  available  plant  foods. 

Basnwell  Pecan  Orchaeds  Co. 
FINE  FOR  PECANS 
DE  WITT.     Mr,  Bacon  told  a  Du  Pont  Salesman  that  blasting  had  been  ent- 

Eloyed  experimentally  in  tree  planting  in  1912  on  the  pecan  properties  owned  by 
is  company :  that  the  trees  in  the  blasted  holes  did  much  better  than  other  trees 
on  the  same  plot ;  that  in  future  planting  work,  they  intended  using  explosives. 
G.  M.  Bacon  Pecan  Co.,  Inc. 

I  IDAHO  I 

GROWTH  OF  TREES  IMARVELOUS 

BOISE.  In  the  Fall  of  1912,  used  Du  Port  explosives  to  break  up  hardpan  and 
subsoil  in  my  orchard.  Trees  were  planted  the  following  Spring  and  given  the 
usual  cultivation.  Gave  the  orchard  a  light  irrigation  the  first  of  July  and  did 
not  irrigate  again  that  season.    Growth  of  trees  marvelous.        T.  A.  Johnson. 

I  ILLINOIS  I 

MORE  THAN  PLEASED 

NAPERVILLE.  Planted  350  trees  in  blasted  holes.  We  are  more  than 
pleased  with  the  results  obtained  and  thoroughly  recommend  the  use  of  Red  Cross 
Farm  Powder,  F.  W.  Von  Oven,  Mgr.     The  Naperville  Nurseries, 

I  INDIANA  I 

GROW  RIGHT  THROUGH  DROUGHT 

NEW  ALBANY.     Planted  4000  trees  with  Red  Cross  Farm  Powder.    Loss  of 
trees  will  not  exceed  five  percent,  although  we  have  had  a  six  weeks'  drought. 
Newton  A.  Greene,  Mayor. 
CHEAPER  TO  BLAST  THAN  DIG 

COLUMBIA  CITY.  Planted  200  fruit  trees  with  Red  Cross  Farm  Powder. 
At  the  same  time,  planted  18  trees  in  spade  dug  holes  and  they  cost  me  twice  as 
much  per  tree  as  planting  with  explosives.  Arthur  E.  Hancock. 

I  KANSAS  I 

BLASTED  TREES  BEAR  FRUIT  EARLY 

COLUMBUS.  Planted  three  peach  trees  in  blasted  holes  and  six  in  spade 
dug  holes  in  the  same  ground.  Three  years  later,  trees  in  blasted  holes  were 
stronger  and  healthier  and  produced  from  five  to  six  bushels  of  very  fine  peaches. 
Trees  planted  in  unblasted  holes  bore  practically  no  peaches,  both  fniit  and 
leaves  having  shriveled  up  and  dropped  off  during  dry  season. 

W.  R.  HacDonali>. 
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GAINED  A  YEAR  WITH  APPLES 

MILBURN,     Planted  lOO  apple  trees  with  Red  Cross  Farm  Powder.     The) 
produced  fmit  one  year  earlier  ibao  those  in  spade  dug  boles. 

D.  P.  Samfobd. 


LOUISIANA 


100  PER  CENT.  ^5.  20  PER  CENT. 

COVINGTON.  Planted  a  number  of  trees  with  spade  and  not  20  per  cent. 
grew.  Planted  in  blasted  holes  and  every  one  of  them  grew.  Would  not  think 
of  planting  trees  without  Red  Cross  Farm  Powder.  G.  C.  Alxzius. 

STOPS  FIRST  YEAR  LOSS 
SHREVEPORT.    Used  Ked  Cross  Farm  Powder  for  planting  io8o  pecan  trees. 
Planted  8ooo  peach  trees  without.    The  percentage  lost  on  the  pecan  trees  was 
almost  nothing  compared  to  the  loss  of  peach  trees  during  the  dry  spell. 
S.  H.  BOUNGEB, 

Clear  Creels  Lbr.  Co. 


MAINE 


BEYOND  COMPARISON 

AUBURN.    Have  not  seen  or  heard  of  trees  to  come  up  to  our  young  orchards 


that  were  planted  with  Red  Cross  Farm  Powder. 


>  N.  Chase  &  Co. 


EASY  TO  PLANT  IN  BLASTED  GROUND 

BALTIMORE.    Planted  40  fruit  trees  with  Red  Cross  Farm  Powder  and  was 
v«y  much  pleased  with  the  easy  way  of  working  it. 

Chas.  FEhbuann  &  Co. 
FRUIT  TWICE  AS  GOOD 
SNOW  HILL.    Planted  pear  and  plum  trees  with  Red  Cross  Farm  Powder. 
Trees  in  blasted  holes  brought  $2.00  per  bushel.    "    '    '  ■     ■ 

boles  only  brought  f  i.oo  to  $1.23  per  bushel. 


MASSACHUSETTS 


MAR5HFIELD.  Planted  So  apple  and  cherry  trees  in  blasted  holes  and  20  in 
Spade  dug  holes.  Only  three  of  the  trees  planted  in  blasted  holes  died ;  whereas, 
la  of  those  planted  in  dug  holes  died.  Had  never  used  dynamite  before  doing 
this  work,  but  had  no  trouble  in  following  the  instructions. 

Chas.  p.  Duftie,  Jr. 
OTHER  METHODS  ARE  OBSOLETE 
SPRINGFIELD.    In  spite  of  a  drought  which  set  in  immediately  after  I  had 
planted  264  trees  with  Red  Cross  Farm  Powder,  every  tree  lived.    Planting  trees 
without  Red  Cross  Farm  Powder  is  obsolete,  wasteful  of  time  and  money.    I 
cannot  afford  to  plant  without  it  V.  J.  Irwin,  M.  D. 

MADE  SPLENDID  GROWTH 
BOSTON.    Planted  iwo  trees  with  Red  Cross  Farm  Powder.    They  made 
splendid  growth.    Will  plant  more  in  the  same  way.  Fiank  1.  Coopei. 
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GETS  APPLES  IN  ONE  YEAR 

BOSTON.  Planted  15  trees  with  Red  Cross  Farm  Powder.  One  tree  out  of 
the  15,  not  more  than  one-half  or  three-quarters  of  an  inch  in  diameter,  had  two 
large,  perfect  apples  at  the  end  of  the  first  year.  Consider  this  to  be  a  most 
remarkable  circumstance.  F.  S.  Hiu_ 


MICHIGAN 


GRAND  LEDGE.  Blaster  Duienberry  reports  hii  best  advertisement  is  an 
orchard  of  1200  trees  set  in  blasted  ground  for  Mr.  Gordinere,  everyone  of 
which  lived  and  developed  nicely. 


MINNESOTA 


CHEAPER  AND  QUICKER 

VIRGINIA.  In  future  the  Park  Board  of  Virginia  will  use  Red  CroM  Farm 
Powder  for  tree  planting  a)  the  work  can  be  done  cheaper  by  this  method  and 
also  quicker,  especially  when  labor  is  scarce. 

Arthui  A.  BeiscHjMJS 

Supt  of  Parks. 

ANOTHER  CONVERT 

LAWLER.  I  considered  it  all  a  fake  to  plant  trees  with  explosives  until  il 
was  proved  to  me  last  Fall  that  it  not  only  paid  well,  but  no  one  can  afford  to  use 
the  shovel  for  digging  fruit  tree  holes.  V.  Carlson,  Proprietor, 

Lakeview  Nursery. 


MISSISSIPPI 


FINE  FOR  PECANS 

OCEAN  SPRINGS.    Cannot  conceive  of  any  other  method  that  will  pal  the 
ground  in  as  satisfactory  condition   for   root-system. 

0(XAN   Spuhcs  PeCAlf   NmSRHY. 


BY  FAR  BETTER 

BRANDSVILLE.  Planted  240  acres  of  trees  with  Red  Cross  Farm  Powder. 
They  are  by  far  better  than  any  raised  in  spade  dug  holes. 

J.  F.  ShOKM  AKR 

REDUCES  LABOR  ITEM  TO  MINIMUM 
MELVA.    Have  used  Red  Cross  Farm  Powder  in  planting  fruit  tree*  with 
good  results.    The  labor  item  was  reduced  to  a  minimum.    Shots  shattered  hard- 
pan  and  left  soil  mellow  and  friable. 

Herbert  T.  Wiltsk,  Mgr. 

The  Ridgedale  Orchards  Co.,  Inc. 

METHOD  CAN'T  BE  BEAT 

WEBB  CITY.  Although  last  Spring  and  Summer  were  the  worst  in  years,  not 
one  of  the  trees  planted  in  blasted  holes  died.  For  inexpenti vends  and  satis- 
factory results,  the  explosives  method  can't  be  beat. 

W.  R.  BoBBBTSOK,  Lawyer. 
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HAKES  TREES  GROW  IN  TOUGH  SOIL 

JOPLIN.    Set  out  833  trees  in  IvfcCIelland  Park  and  on  the  Boulevard  by  shoot- 
ing the  holes  with  Red  Cross  Farm  Powder.    Soil  nas  flint  and  hard  clay.    All 
lited  except  I4<    We  attribute  this  remarkable  record  to  the  use  of  explosives. 
M.  F.  Kmtb, 

Supt.  «f  Parks. 

SAVED  60  PER  CENT.  IN  DROUGHT 

APPLETON  CITY.  Set  out  700  trees  with  Red  Cross  Farm  Powder  last 
Spring  and  then  had  the  worst  drought  in  10  years.  Was  surprised  to  find  that 
Go  per  cent  of  our  trees  thrived;  without  explosives  all  would  nave  died. 

BUKT  CUNS. 

REJUVENATION  SUCCEEDS 

WEBB  CITY.  Planted  one  acre  to  peach  trees  in  1907  without  explosives. 
Lost  all  but  50  trees.  Growth  of  those  living  did  not  exceed  15  incnea.  In 
191H  used  Red  Cross  Farm  Powder  to  rejuvenate  remaining  trees.  In  spite  of 
unfavorable  weather,  I  lost  no  trees  and  growth  was  from  tS  to  40  inches  in  one 
season.  M.  S.  Wiluams. 

FULLY  CONVINCED 

KANSAS  CITY.  I  am  an  earnest  apostle  of  the  use  of  dynamite  in  tree 
planting.  S.  G.  Wakner,  G.  P.  A., 

Kansas  City  Southern  Railway  Co. 

TWICE  AS  BIG  IN  SIX  YEARS 


MADE  MUCH  BETTER  GROWTH 

DARBY.  Planted  40.000  trees  in  blasted  holes.  Trees  made  a  much  greater 
growth  than  those  planted  one  year  before  where  Red  Cross  Farm  Powder  was 
not  used.  W.  I.  Moody, 

Como  Orchard-Land  Co. 

A  GREAT  TIME  AND  LABOR  SAVER 

HAMILTON.  Planted  36,000  apple  and  cheery  trees  with  Red  Cross  Farm 
Powder,  and  found  it  to  be  a  great  time  and  labor  saver. 

Walter  E.  Long. 


I  NEBRASKA  | 

GOOD  FOR  LARGE  TREES 

BENSON.    I  find  that  dynamite  is  a  good  help  even  in  planting  large  trees. 

R.    TlMULER, 

Landscape  Gardner  and  Nurseryman. 
MORE,  BETTER,  AND  QUICKER  FRUIT 

ALLIANCE.  Trees  planted  with  Red  Cross  Farm  Powder  have  made  a 
wonderful  showing  and  my  customers  are  getting  full  returns  in  the  way  of  more 
frait,  better  fruit  and  quicker  fruit  Holes  cannot  be  dug  in  the  hard  soil  in 
this  district  with  a  spade  for  twice  the  cost  of  the  explosives. 

J.  P.  Barger,  Prop. 

Alliance  Nursery. 
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NEW  JERSEY 


FINDS  BLASTING  OF  VALUE  IN  GRAVELLY  LOAM 

VINELAND.    New  Jersey  Horticultural  Society  Proceedings  for  1912  repons 
that  peaches  set  in  loose  gravelly  loam  at  the  Vineland  Experiment  Station 
showed  considerable  gain  in  growth  over  trees  set  by  ordinary  method. 
ALL  OF  1200  LIVED 

MIDDLEBUSH.    Of  ray  laoo  trees  set  with  dynamite  all  lived  and  are  fine 
specimens.    Of  50  trees  planted  by  a  neighbor  with  spade  in  next  lot  49  trees  died. 


NEW  MEXICO 


A  COLLEGE  ENDORSEMENT 

STATE  COLLEGE.  From  Press  Bulletin  No.  243  N.  M.  College  of  Agri- 
culture and  Mechanic  Arts :  "  In  heavy  adobe  soils  it  has  been  found  advan- 
tageous to  explode  small  charges  of  20  per  cent,  dynamite,  18  to  36  inches 
beneath  the  surface  to  form  a  hole  for  the  tree,  at  the  same  time  loosening  the 
soil  to  a  greater  extent,  both  in  surface  area  and  depth,  than  is  possible  when 
holes  are  spaded."  Roland  Harwell, 

Assistant  in  Agronomy. 


NEW  YORK 


GETS  PLEASING  RESULTS 

ROCHESTER.  Formerly  a  partner  in  the  Hooker  Wyman  &  Company 
Nursery.  Now  a  nursery  broker.  Own  a  10  acre  orchard  which  was  planted  in 
blasted  holes.    Am  well  pleased  with  its  progress.  W.  W.  WyyAN. 

EDITOR  ENDORSES  METHOD 
ROCHESTER.    Believe  in  and  advocate  use  of  explosives  for  planting  trees. 
EuiER  E.  Reynolds,  Editor  of  Rural  Life. 
WHY  BLASTED  TREES  THRIVE 
MIDDLE  GRANVILLE.    Planted  ^  trees  in  blasted  holes.  Will  ne»er  again 
entertain  the  thought  of  setting  trees  in  the  old  way.    Trees  set  in  blasted  holes 
have  by  far  the  advantage  over  trees  set  the  old  way  as  the  subsoil  is  so  shattered 
that  the  roots  find  it  easy  to  shoot  out  and  find  the  necessary  plant  food. 

Hicks  Bios, 
FAST  WORK 
TOWNES.    Planted  7200  trees  in  blasted  holes  in  1440  hours.    Average  number 

planted  per  day  was  720.    This         "  '       ■  ■  ■ 

of  dynamite. 

A  TIP  FOR  NURSERYMEN 
ONEONTA.    Used  explosives  in  preparing  seed  beds.    The  following  year, 
seedlings  were  taken  out  to  see  whether  Ihey  were  stronger  or  healthier  than 
other  trees  planted  at  the  same  time  on  unblasled  land.    Tap  roots  of  young  seed- 
ling trees  on  blasted  ground  fully  15  inches  longer  than  those  on  unblasted  plots. 
Mb.  June,  Supt.  of  Nurseries, 

Delavi^re  &  Hudson  R.  8. 
A  GREAT  SUCCESS 
BINGHAMTON.    Planted  150  trees  with  Red  Cross  Farm  Powder  and  same 
was  a  great  success.  L.  J.  English. 

GAINED  ONE- THIRD  IN  A  YEAR  AND  A  HALF 
YOUNGSTOWN.    Trees  planted  in  blasted  holes  made  J^  better  growth,  in 
a  year  and  a  half  than  those  planted  in  spade  dug  holes.  Henby  Lutts. 
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MAKES  STURDIER  TREES 

Planted  50  fiuit  trees  in  blasted  holes.    They  are  much  better  ma- 
irdier  than  those  in  spade  dug  holes. 

Seth  a,  Aixis  &  Sow. 

MADE  WONDERFUL  HEADWAY 

NEW  YORK  aTY.    Apple  trees  planted  with  Red  Crow  Farm  Powder  have 
made  wonderfal  headway.  W.  S.  Mvcramt. 

GAINED  A  YEAR'S  GROWTH 

MILTON.    Four  hundred  trees  planted  in  blasted  holes  have  made  a  year's 
growth  over  those  in  spade  dug  holes.  J.  R.  Clarxb  &  Son. 

ENTIRELY  SATISFACTORY 

OAKFIELD.    Mr.  J.  W.  Drake,  of  Elba,  N.  Y.,  has  finished  a  job  of  tree- 
planimg  with  Ked  Cross  Farm  Powder  to  my  entire  satisfaction. 

C.  D.  RoBZBTS. 
CONVINCED 
ROXBURY.    Was  pursuaded  to  use  Red  Cross  Farm  Powder  for  planting  an 
orcbard  of  10  to  12  acres,  and  am  convinced  of  its  benefit. 

Fbank  p.  Wn-soN. 


I      NORTH  CAROLINA      | 

NEVER  AGAIN  WITHOUT  BLASTING 

TYBON.  Used  Red  Cross  Farm  Powder  to  set  out  4600  grapevines,  two  acres 
01  apple  trees  and  two  acres  of  peach  trees.  Vines  and  trees  have  done  remarkably 
well    Will  never  plant  vines  or  fruit  trees  in  any  other  way. 

Bella  Vista  Fruit  &  Poultiy  Faiu, 

B.  C,  von  Kahlden,  Prop. 

TREES  GREW  FINE 
REDDIES  RIVER.    Planted  6000  trees  with  Red  Cross  Farm  Powder  and  they 
grew  fine.    Blasting  is  the  only  method  of  digging  holes  for  trees,  as  it  breaks 
the  earth  all  around  them.  W.  J.  Palhek. 

DID  VERY  EFFECTIVE  WORK 

NORTH  WILKESBORO.  The  Red  Cross  Farm  Powder  I  used  to  plant  500 
P^ch  and  apples  trees  did  very  effective  work  and  gave  them  a  permanent  growth 
that  could  not  be  gotten  any  other  way. 

H.  W.  HoRTON,  Sec'y  and  Treas. 

Citizens'  Loan  &  Trust  Co. 

SURPRISING  GROWTH 

OAKWOODS.  Planted  1000  apple  and  peach  trees  with  Red  Cross  Farm  Pow- 
der in  1913.    Growth  of  young  trees  surprising.  Gold  Medal  Orchards. 

CONVINCED 

DAVIDSON.  Am  so  convinced  of  the  value  of  planting  trees  with  Red  Cross 
firm  Powder  that  I  have  planted  1500  in  this  way  and  expect  to  plant  all  the  rest 
Wat  way.  Henry  Louia  Smith, 

Brushy  Mountain  Orchards  Co. 

WITHSTAND  DROUTH 

CHARLOTTE.  Fruit  trees  planted  on  my  farm  with  Red  Cross  Farm  Powder 
*"  withstanding  the  drought  much  better  than  those  planted  otherwise, 

J  AS.  O.  Gardner. 

UKES  THE  METHODS 

WAYNESVTLLE.  Set  apple  trees  in  blasted  holes.  Like  the  method  very 
oioch.  R.  N.  Barber. 
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OHIO 


SOLVES  REPLACEMENT  PROBLEM 

GYPSUM.  Used  explosives  to  remove  dead  trees  and  to  re-plant  new  trees 
in  place  of  them.  Opening  up  and  aerating  the  soil  and  the  destruction  of  insect 
life  by  blasting  solved  the  difficult  problem  of  making  a  young  tree  grow  where 
an  old  one  had  been  removed.  Wu.  Mn.t.p  &  Son, 

Elmwood  Fruit  Farm. 
SAVES  DYING  TREES 
ELYRIA.     Many  an  old  tree  along  sidewalks  have   I  saved  by  expk>ding 
small  charges  below  the  root  system,  tamping  them  in  with  fertilizer. 

M.  J.  WALins. 
REDUCES  COST 
YOUNGSTOWN.    After  planting  trees  in  City  Park  with  Red  Cross  Farm 
Powder,  am  convinced  it  is  the  only  way  to  plant  trees  and  shrubs.    It  reduces 
the  cost  materially  and  promotes  better  growth. 

Lionel  Evans,  Supt  of  Parks, 

Board  of  Park  Commissioner. 
GAINED  TWO  YEIARS 
CLEVELAND.     Saved  fully  15  per  cent,  by  planting  7000  trees  with  Red  Cross 
Farm  Powder.    They  made  a  better  showing  than  trees  planted  two  years  before 
in  the  same  soil  with  spade.  Geo  H.  Burdows. 

The  Geo.  H.  Burrows  Dev.  Co. 

SPLENDID  RESULTS 

ST.  CLAIRSVILLE.  Used  Red  Cross  Farm  Powder  in  planting  orchard 
trees.  Had  such  splendid  results,  expect  to  plant  from  Soo  to  tooo  more  in  the 
same  way.  J,  W.  Riley, 

The  Riley  Fruit  Farm. 
WOULD  NOT  CONSIDER  ANY  OTHER  WAY 
MACEDONIA.    Planted  4000  trees  in  blasted  holes,  and  have  as  fine  orchard 
as  could  be  desired.    Would  not  consider  planting  trees  any  other  way. 

Roy  S.  Os«c«m. 
MORE  VIGOROUS  GROWTH 
CLEVELAND.    Planted  3000  trees  with  Red  Cross  Farm  Powder.    They  have 
made  quicker  and  more  vigorous  growth  than  trees  in  spade  dug  holes. 
J,  M.  HiLBiSH,  Mpr. 

The  Lake  Erie  Apple  Orchards. 
THE  ONLY  WAY 
TACOMA,    Planted  25  trees  with  Red  Cross  Farm  Powder  and  15  in  spade  dug 
holes.    Lost  one  in  blasted  holes  and  just  two  lived  in  spade  dug  holes.    Fully 
convinced  that  the  only  way  to  plant  trees  is  with  Red  Cross  Farm  Powder. 
T.  W.  Branson,  SupL 

Belmont  County  Children's  Home. 
ALL  FLOURISH 
JEFFERSON.    Planted  about  50  trees  with  Red  Cross  Farm  Powder.    All 
in  nourishing  condition.  Chas.  R.  Sargent,  Sec'y 

The  Ashtabula  Co.  Agricultural  Society. 
RESULTS  FAVORABLE 
PIQUA.     Planted  200  fruit  trees  with  Red  Cross  Farm  Powder.    Results  very 
favorable.  A.  J.  Schnbye*. 

RESULTS  BEYOND  EXPECTATIONS 
NELSONVILLE.    Planted  800  trees  with  Red  Cross  Farm  Powder.    Results 
were  beyond  my  expectations.    Am  convinced  that  it  is  the  only  way  to  prepare 
soil  for  planting  trees,  and  expect  to  plant  5000  more  apple  trees  in  the  same  way. 
C.  S.  Tedbow,  Land  Agent 

New  York  Coal  Co. 
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MADE  WONDERFUL  GROWTH 

WARRENVILLE.  Planted  to  acres  of  apple  orchard  with  Rfd  Cross  Farm 
Powder  and  ro  acres  without.  The  trees  set  in  blasted  holes  made  wonderful 
growth  with  less  than  two  per  cent,  lost  Trees  set  without  Red  Cross  Farm 
Powder  had  at  least  15  per  cent,  dead  trees. 

G.  J.  WiLMi.  Mgr. 

B.  of  Sci.  Agric,  Cooley  Farms. 
THOROUGH  AND  SURE 
NEWARK.    The  only  way  to  plant  trees  ts  with  Red  Cross  Farm  Powder.    It 
is  thorough,  quick,  economical  and  sure.  John  P.  Caup. 

I  OKLAHOMA  I 


SUPERIOR  FRUIT 

_  BLACKWELU    Used  Red  Cross  Farm  Powder  in  planting  3500  fees.    Fruit 

is  much  mperior  to  those  in  spade  dug  holes.  J.  W.  Tetiuck. 

GROWTH  DOUBLED 

LONE  GROVE.    Trees  planted  in  blasted  holes,  at  the  end  of  the  first  season 

were  nearly  twice  as  targe  as  those  planted  in  spade  dug  holes. 

C.  C.  Rj-mtTHOUSi: 


OREGON 


COST  HALF  AS  MUCH 

P0R7XAND.  Trees  planted  in  blasted  holes  show  marked  improvement  over 
those  planted  by  spade.  Blasted  botes  cost  just  one-half  as  much  as  spade  dug 
holes.  laviNo  Worthincton,  C.  E. 

Rogue  River  Valley  Canal  Co. 
MONEY  WELL  SPENT 
GRANTS  PASS.    Planted  3000  trees  in  blasted  holes.    Found  that  Red  Cross 
Farm  Powder  is  money  welt  spent  in  orchard  planting  on  any  kind  of  land. 

Tokay  Hbights  Developuekt  Ca 
MORE  AND  BETTER  FRUIT 
MEDFORD.    Orchard  rejuvenated  by  blasting  between  trees  yield  more  and 
better  fruit.  J.  H.  Neustadt,  Owner  Liberty  Orchards. 

BLASTS  EVERY  TREE  HOLE 
GRANTS  PASS.    Thirty  acres  of  new  orchard  and  every  tree  set  with  Red 
Cross  Farm  Powder.    Would  not  undertake  to  clear  ground  or  set  new  trees, 
)hade  or  orchard,  without  using  it.  Mrs.  John  Rawlby. 


PENNSYLVANIA 


CAN'T  BE  BEAT 

POTTSTOWN.  Have  used  explosives  for  15  years  on  my  two  farms.  For 
planting  trees,  Red  Cross  Farm  Powder  can't  be  beat.  Blasted  trees  are  finest  in 
the  orchard.  Would  not  plant  a  tree  without  explosives  and  heartily  recommend 
their  nse  aa  a  labor  saver. .  J.  C.  Saylor, 

Cedar  Grove  Fruit  Farm. 
INCREASED  YIELDS 
GLENBURN.    Used  Red  Cross  Farm  Powder  to  rejuvenate  my  apple  orchard. 
Yields  materially  larger.    Got  an  bushels  the  first  ^ear  and  S3?  bushels  the 
second  year  from  56  trees — all  strictly  first  grade  handpicked  apples. 

C.  E.  McCi»uiCK,  Mgr. 

Red  Top  Farm. 
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97  PER  CENT.  SUCCEED 

BALLY.  Planted  70D  appte  and  loa  peach  trees  using  Red  Cross  Farm  Powder 
to  dig  the  holes.  Aid  very  well  pleased  with  results.  AlthouKh  trees  were  b  bad 
coadilioD  when  planted,  97  per  cent,  have  made  splendid  growth. 

Geo.  W.  Melckib. 
THE  EASIEST  WAY 
WAYNESBORO.    Planted  1100  cherry  trees  by  the  use  of  Red  Crow  Farm 
Powder.    Find  it  a  very  easy  way  as  the  holes  are  so  easy  to  shovel  out  and  deep 
enough  to  put  in  plenty  of  good  rich  soil..  A.  D.  M(»GAirrRAu>. 

PHENOMENAL  GROWTH 
FOXBURG.    Planted  over  2800  trees,  using  Red  Cross  Farm  Powder.    The 
growth  of  trees  was  phenomenal.    To  have  dug  the  holes  large  enough  to  accom- 
modate the  roots  of  trees  would  have  cost  us  much  more  than  the  explosves 
method.  Hasvzy  Bkotheks  Orchards. 

By  F.  L.  Harvey. 
RESULTS  FAVORABLE 
ERIE.    Set  out  62  fruit  and  100  shade  trees  with  Red  Cross  Farm  Powder  and 
results  were  entirely  favorable.  C.  D.  Hayzs. 

DECIDED  DIFFERENCE 
AVONIA.    Setting  out  three  acres  of  trees  with  explosives.    Very  decided 
difference  in  the  growth  of  those  in  blasted  holes  as  compared  with  those  in  spade 
dug  holes.     Expense  of  explosives  method  only  amounted  to  about  50  per  cent. 
of  hand  method.  R.  J.  Hollioay,  Mgr. 

Idlewood  Poultry  Farm. 
MUCH  PLEASED 
CANTON.    Entire  orchard  of  2644  trees  was  planted  with  Red  Cross  Farm 
Powder  at  an  average  cost  per  tree  of  about  11!^  cents,  including  bbor  for  rock 
drilling  and  removing  old  stumps.    Am  very  much  pleased  with  result. 
L.  M.  Marol^ 

With  Belmar  Manufacturing  Co. 
SURPRISING  RESULTS 
EXTON.    Planted  300  fruit  trees  with  Red  Cross  Farm  Powder.    Result  was 
surprising  and  pleasing.    Only  one  tree  had  died,  the  others  doing  exceptionallr 
welL    Neighbor  who  planted  without  explosives  lost  four  out  of  five;  anotber 
planted  300  and  lost  half  of  them.  Richakd  H.  Tuubix 

GREAT  ECONOMY 
NORTH  EAST.     Used  explosives  for  tree  planting  very  satisfactorily.    Has 
proved  not  only  a  great  economy  in  labor  but  the  work  was  done   better  and  trees 
mvariably  made  better  growth.  Crawfokd  Brothebs  Co. 

DROUGHT  INSURANCE 
MEADVILLE    Planted  a  number  of  fruit  trees  in  blasted  holes  at  a  coit  of 
seven  to  eight  cents  per  tree.    These  trees  withstood  the  drought  much  better  than 
those  planted  in  spade  dug  holes.  W.  S.  Wise 

SAVES  TIME  IN  PLANTING  TREES 
PHILADELPHIA.     Planted  100  peach  trees  in  blasted  holes  in  one  day- 
Ground  is  now  very  loose.    Ant  more  than  pleased  with  results  and  would  not 
plant  another  tree  on  my  place  without  explosives.  A.  F.  Bosnot  Bta  Co. 

BETTER  AND  QUICKER 
MT.  ALTON.    Used  Red  Cross  Farm  Powder  to  plant  400  trees  and  find  il 
better  and  quicker  than  any  other  way.  R.  J.  Gatis. 

VERY  SATISFACTORY 
ALTOONA.    Results  obtained  from  the  use  of  Red  Cross  Farm  Powder  m 
planting  trees  in  City  Parks  were  very  satisfactory.     Members  of  Park  Board 
think  it  is  the  only  practical  way  of  doing  tree  planting. 

E.  Ehgbluann, 

Member  of  Park  Board. 
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REMARKABLE  GROWTH 

WASHINGTON.  Planted  1600  fruit  trees  with  Red  Cross  Farm  Powder 
Trees  are  making  remarkable  growth  and  we  are  entirely  5atisfieH  that  planting 
with  explosives  is  a  thoroughly  practical  method. 

Geo.  H.  Wafmck,  Manager  Washington  Floral  Co. 
REDUCED  COST 
WARREN.     Planted  1000  irees  with  Red  Cross  Farm  Powder.    Trees  are  much 
stronger  and  larger  than  those  in  spade  dug  holes.    Use  of  explosives  considerably 
reduced  cost  of  planting.    Loss  of  trees  in  spade  dug  holes  i5?^  per  cent,  while 
in  the  blasted  holes  loss  was  about  one  per  cent.  Alex.  L.  Shaw. 

BEST  AND  CHEAPEST 
ALTOONA.    Am  thoroughly  convinced  that  the  explosives  method  of  tree 
planting  is  the  best  and  the  cheapest  as  the  soil  is  broken  up  sufhciently  to  permit 
the  natural  growth  of  the  tree.  Emil  Encei.mann, 

Florist  and  Landscape  Gardner.    With  P.  R.  R.  Co, 
NURSERYMEN  PUSH  IT 
LIBRARY.    Had  such  good  results  we  urge  everyone  to  try  blasting. 

PirrsBURCH  NuRSiny  Co. 

I      SOUTH  CAROLINA       | 

REPLANTS  CROW  FAST 

MERIWETHER.  Considered  replanting  of  peach  trees  in  old  orchards  im- 
practical tintil  I  began  using  dynamite.  Now  replanting  with  great  success,  using 
explosives,  and  the  trees  are  making  as  much  growth  in  a  year  as  they  did  in  the 
old  way  in  two  or  three  years. 

Locust  Hill  Ohchabbs,  Wm.  S.  Middleton. 


I        SOUTH  DAKOTA        | 

REMARKABLE  RESULTS 

MITCHELL.  Planted  50  trees  in  blasted  boles  on  a  high  point  where  there 
is  considerable  gravel  and  the  soil  hard.  The  results  were  so  remarkable  that  the 
City  Park  Board  expects  lo  blow  400  holes  with  Red  Cross  Farm  Powder. 

H.  D.  Van  Benthuysen.    School  of  Commerce. 
WONDERFUL  GROWTH 
one  year  old,  apple  trees  in  the  Spring  with  Red  Cross 
t  off  18  inches  above  the  ground.    By  late  Fall  they 


TENNESSEE 


RECOMMEND  METHOD 

SMITHVILLE.  W.  H.  Davis  &  Son,  wholesale  nurserymen,  frequently  send 
us  names  and  addresses  of  their  customers  and  nsk  us  to  send  them  Farmers' 
Handbooks  lo  give  them  proper  instructions  for  blasting  tree  holes,  Davis  & 
Son  recommend  this  method  to  thei: 


MUCH  MORE  SATISFACTORY 

JOHNSON  CITY.  Planted  2500  trees  with  Red  Cross  Farm  Powder  and  a 
few  in  dug  holes  as  a  check.  Those  in  blasted  holes  made  a  much  more  satis- 
factory growth  than  those  planted  by  spade.  Expect  to  plant  8000  more  trees 
with  Red  Cross  Farm  Powder.      R.  F.  Brzwer.  Industrial  Agt. 

Carolina,  Clinchfield  and  Ohio  R.  R.  of  South  Carolina. 
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DROUTH  PROOF 

NEW  BRAUNFELS,  Planted  40  trees  with  Red  Cross  Farm  Powder.  In 
spite  of  great  drought  during  Summer,  trees  in  blasted  holes  stood  green  all 
Summer  and  did  not  stop  growing  at  all,  while  those  in  dug  holes  stopped  growing 
and  suffered  much  from  drought.  Otto  Locbx,  Proprietor 

Comal  Springs  NurKry. 
VERY  SUCCESSFUL 
HOUSTON.    Our  success  with  explosives  in  planting  trees  hu  been  so  uUii- 
factory  that  we  would  not  think  of  planting  trees,  parttculariy  pecans,  without 
first  blasting  the  holes  F.  W.  Colby,  President     Aldine  Fig  Co. 

KILLS  FUNGUS 
BROWNWOOD.    Exploded  charge  of  Red  Cross  Farm  Powder  in  spot  of 
ground  infested  with  root  rot  fungus.    Immediately  planted  a  cherry  tree  in  lame 
spot  which  grew  well  without  any  signs  of  root  rot.    Believe  explosion  wilt  destroy 
this  disease  within  considerable  distance  of  center  of  explosion. 

Chas.  F,  Wabd,  Mgr.     Arbor  Hill  Nurseries. 
DOING  NICELY 
LAREDO.    Have  started  a  park  in  this  city  known  as  "Bella  VisU  Park" 
and  all  the  trees  were  planted  by  dynamite  and  they  sure  are  doing  nicely. 

E.  O.  Stab«k. 


A  LIFE  INSURANCE  POLICY 

SANDGATE.  Soil  sandy  loam.  Blaster,  as  a  test,  shot  350  holes  in  40 
minutes.  Cost  of  labor,  explosives,  etc.,  .0309  per  hole.  Consider  planting  trees 
in  blasted  holes  giving  them  a  life   insurance  policy. 

Geo.  W.  Denkihy,  Mgr. 

:^g  Mountain  Ordiards. 

I  VIRGINIA  I 

TREES  DO  BETTER 

LYNCHBURG.  Have  used  Red  Cross  Farm  Powder  for  tree  planting  and 
find  that  the  trees  do  a  good  deal  better  when  the  holes  are  so  prepared. 

M.  N.  MooBUAK,  Jm- 
BLASTED  TREES  SEVENTEEN  YEARS 
LYNCHBURG.    Have  been  planting  trees  with  dynamite  for  seventeen  years 
with  success.  R.  C.  Driver.    Supt.  Park  Commission. 

SPEEDS  UP  GROWTH 
CHERRYDALE.    Used  Red  Cross  Farm  Powder  for  planting  young  trees  and 
rejuvenating  old  ones.    Trees  planted  in  this  manner  are  running  away  from  lh< 
rest  while  those  cultivated  with  Farm  Powder  show  marked  improvement  over 
those  worked  in  the  old  way.  Paul  C.  Bischoff- 

NEVER  AGAIN  FOR  SPADE 
CROZET.    Am  using  Red  Cross  Farm  Powder  every  day  now.    Bought  sjo 
Ibi.  to  plant  1000  trees.    Find  it  O.  K.    Shall  never  dig  another  hole  for  trees 
except  with  Farm  Powder.  S.  K.  Garbison. 

DID  FINE  WORK 
STEVENSBURG.    Used  Red  Cross  Farm  Powder  to  set  out  tioo  trees  ai  it 
did  line  work.  H.  McVncB. 
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COST  LESS 

RICHMOND.  Planted  loo  trees  with  Red  Cross  Farm  Powder  in  1911.  Did 
not  lose  a  tree,  although  Summer  of  igi2  was  veTy_  dry.  Trees  made  vigorous 
growth.  Explosives  cost  less  than  labor  or  digging  holes  for  old-style  tree 
planting.  R.  H.  Johnson. 

ALLUVED 
WAYNESBORO.    Planted  30  trees  with  Red  Cross  Farm  Powder  in  April, 
tgii.    Although  Summer  was  very  dry,  all  have  lived  and  done  well.    Balance  of 
ihe  orchard  set  out  b  the  old  way  did  very  poorly  and  only  a  few  trees  lived. 

W.  R.  Booker. 
PHENOMENAL  RESULTS 
STUARTS  DRAFT,    Trees  are  far  outstripping  neighbors'  trees  planted  with- 
out Red  Cross  Farm  Powder.    I  set  300  amile  and  goo  peach  trees  in  the  Fall  of 
1911.    Blasted  every  hole.    Results  were  pnenomenal  as  in  1913  all  of  the  1200 
trees  set  are  living  and  thriving.  R.  B.  Nugbmt. 

MORE  THAN  PLEASED 
CHARLOTTESVILLE.    Planted  my  orchard  tn  loii  with  Red  Cross  Farm 
Powder.    Orchard  has  done  finely  and  am  more  than  pleased  with  results. 

Thos.  S.  Kellzs. 
WONDERFUL  GROWTH 
TIMBERVILLE     In  November,  1912,  had  dug  about  8000  tree  holes  and  had 
16^)00  more  to  dig.    Was  induced  to  try  Red  Cross  Farm  Powder  on  remainder. 
While  next  year  was  very  dry,  trees  did  not  suffer  and  made  wonderful  growth 
as  a  result  of  blasting.  J.  T.  Kp.lev. 

FAR  AHEAD  OF  OLD  METHOD 
ROANOKE.    Used  Red  Cross  Farm  Powder  in  planting  fruit  trees.    Consider 
it  far  ahead  of  old  method,  getting  quicker  and  better  results. 

Eknist  B.  Fishbukn, 
A  GREAT  BENEHT 
MONTROSS.    The  apple  trees  regenerated  with  Red  Cross  Farm  Powder  last 
year  are  in  splendid  condition  and  full  of  fruit    As  1913  was  a  dry  year,  blasting 
was  a  great  benefit  A.  E.  Cabver. 

DROUTH  PROOF 
FISHERSVILLE.    Used  Red  Cross  Farm  Powder  to  set  out  young  trees  in 
our  orchard.    The  practical  and  beneficia!  result  of  the  experiment  was  that  while 
die  drought  wa5  distressing  in  the  balance  of  the  land,  from  (wo  to  three  feet 
from  the  trunla  of  our  small  trees  in  blasted  ground  was  distinctly  damp. 

Wm.  A.  Pratt,  Mgr.  Bell  View  Orchard  Co.,  Inc. 
CONCLUSIVE  PROOF 
TIMBERVILLE  Trees  planted  in  spade  dog  holes  in  my  three-acre  orchard 
failed  to  grow  and  I  kept  resetting  them  each  year  for  three  years.  In  every  in- 
stance, tree  died  before  they  had  made  four  inches  of  growth.  The  fourth  time  I 
used  explosives  to  set  trees.  All  lived  and  showed  a  growth  of  from  18  to  24 
inches  in  three  months  although  weather  was  unfavorable.  Chas.  F.  Higcs. 

I  WASHINGTON  | 

ENTIRELY  SATISFACTORY 

.    NORTH  YAKIMA.    Planted  900  trees  with  Red  Cross  Farm  Powder.    Loss 

about  4^  per  cent.    In  spade  dug  holes  loss  about  10  to  20  per  cent.     Results  in 

blasted  holes  entirely  satisfactory,  Jas,  W.  Matson. 

MARKED  BENEFIT 

SPOKANE.    Used  several  hundred  pounds  Red  Cross  Farm  Powder  in  my 

orchard  and  am  convinced  that  the  beneficial  effects  of  this  treatment  are  very 

marked.   The  shattering  of  the  subsoil  makes  available  a  largely  increased  amount 

of  fertilitr.  Louis  A.  Dvaf. 
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ROSETTE  CURED 

NORTH  YAKIMA.    Through  the  use  of  Red  Cross  Farm  Powder  have  goiW" 

quick  results  from  two  trees  badly  affected  with  rosette.     Both  seem  to  be 

entirely  cured  F.  H.  HDNnK 

MARKED  IMPROVEMENT 

WENATCllEE.    Used  Red  Cross  Farm  Powder  in  blasting  orchard.    Portiafl 

where  bTasiiiig  was  done  shows  marked  improvement  over  the  other  trees. 

H.  D.  CuiU. 

ROSETTE  CURED 

NORTH  YAKIMA.     Know  from  experience  that  the  loss  in  planting  trees  with 

Red  Cross  Farm  Powder  is  nil  compared  with  the  shovel  and  pick.    I  have  also 

overcome  the  apple  rosette  by  regenerating  my  orchard  with  Red  CroM  Farm 

Powder.  Paul  G.  Kiugek 


I         WEST  VIRGINIA         | 

DEUGHTED 

PARKERSBURG.  Planted  3600  trees  with  Red  Cross  Farm  Powder.  To 
say  that  we  are  delighted  with  new  process  is  speaking  mildly.  Previous  to  this 
we  had  planted  5000  trees  in  spade  dug  holes  and  lost  3500.  Did  not  toM  one  per 
cent,  of  the  trees  in  blasted  holes.  J.  Mentok  Caldweu.,  President 

The  Virginian  Orchard*. 
GAINED  TEN  YEARS 
WHEELING.    Planted  maple  trees  with  Red  Cross  Farm  Powder.    When  10 
years  old  they  were  as  large  as  neighboring  trees  20  and  25  years  old,  planted 
in  the  old  way.  R.  A.  Hamkkt. 

NO  ACCIDENTS 
P.\RKER5BURG,    Used  a  ton  of  Red  Cross  Farm  Powder  in  one  season  in 
orchard  work  without  slightest  accident.    The  toss  of  trees  planted  in  blasted  holes 
did  not  exceed  two  or  three  per  cent.     Where  the  trees  were  planted  without 
Red  Cross  Farm  Powder  from  60  to  75  per  cent.  died.  F.  P.  Moats. 


New  York  Nurserymen  Endorse  Blasting 


Probably  the  greatest  nursery  section  in  the  United  States  is  located 
in  western  New  York.  The  centers  of  this  industry  are  Dansville  and 
Rochester.  There  are  probably  two  hundred  nurseries,  large  and  small, 
in  and  around  these  centers. 

The  propagation,  growing  and  selling  of  trees  is  the  nurserymen's 
business.  Naturally,  in  order  to  succeed,  he  must  make  a  thorough  study 
of  all  that  pertains  to  the  successful  growing  of  trees.  His  advice  as  to 
the  selection  of  varieties,  planting  and  care  of  trees  is  asked  by  his 
customers  and  he  cannot  afford  to  make  recommendations  not  thor- 
oughly in  accord  with  the  best  horticultural  and  arbor icultural  practice. 

When  a  nurseryman,  therefore,  advises  the  planting  of  trees  in  blasted 
holes  it  may  be  safely  assumed  that  his  recommendations  are  based  upon 
his  best  judgment  and  upon  experience  in  his  profession. 

In  order  to  get  the  views  of  a  number  of  the  western  New  York 
nurserymen  we  sent  one  of  our  representatives  to  interview  them.  Below 
are  given  brief  extracts  from  his  reports : 
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I       ROCHESTER,  N.  Y.       | 

WOODLAWN  NURSERIES.  Believe  in  and  encourage  planting  of  trees  in 
blasted  holes.  Requested  500  Red  Cross  Farmer  Booklets,  one  to  be  enclosed  with 
tach  shipment  of  trees.  Allek  L.  Wooa 

GLEN  BROTHERS.  INC.  Believe  in  and  advocate  planting  of  trees  in  tight 
soils  by  bluting.  R.  A.  Mavo,  Manager. 

FAIRVIEW  NURSERIES.  Advocate  planting  trees  in  blasted  holes.  Ask 
for  booklets  and  price  lists  to  distribute  to  their  customers. 

C.  G.  ScHOENEB,  Sales  Manager. 

HOOKER  BROTHERS.  Believe  in  and  advocate  blasting  for  fruit  trees  in 
heavy  soib  or  where  hard  subsoils  exist.  Asked  for  booklets  to  be  given  out  by 
their  salesmen. 

GRAHAM  NURSERY  CO.  Advocates  planting  trees  in  blasted  holes.  Prom- 
ised to  send  ns  a  list  of  their  agents  to  enable  us  to  send  each  one  a  supply  of 
Red  Cross  Farmer  Booklets  tor  distribution  to  their  customers. 

J.  M.  Campbell.  Secretary. 

HAWKES  NURSERY  CO.  Believes  in  using  explosives  to  plant  trees  and 
recommends  it  whenever  subject  comes  «p. 

Ckas.  H.  Hawkes,  President  and  Treasurer 

FREDERICK  E.  GROVER  &  CO.  Nursery  in  Wisconsin.  Believes  in  osing 
explosives  to  loosen  soil 

ALLEN  NURSERY  CO.     Advocates  planting  of  trees  in  blasted  holes. 

McGLENNON  &  KIRBY  CO.  Believes  in  planting  trees  in  blasted  holes. 
Planted  900  acres  in  this  way  at  Cooleewahee  plantation,  Albany,  Ga.,  and  intends 
doing  additional  work  in  same  line  down  there  later.  > 

CHARLTON  NURSERY  CO.    Advocates  planting  of  trees  in  blasted  holes. 
E.  M.  OSBUBN,  Sec'y  and  Treas. 

CHASE  BROTHERS.  Believe  in  use  of  explosives  in  certain  soils  and  advo- 
cate its  use.  They  send  our  booklets  to  those  who  make  inquiry  and  whose  land 
needs  the  treatment. 

PHILLIPS  NURSERY  CO.  Landscape  architects.  Recommend  use  of  explo- 
liva  when  heavy  soils  are  encountered. 

IDEAL  NURSERY  CO.  Advises  buyers  of  nursery  stock  to  loosen  soil  by 
blasting  if  it  is  heavy.  Has  secured  several  blasting  jobs  for  the  professional 
blaster  near  that  locality.  F.  J.  Blaesi. 

,  EAGLE  NURSERY  CO.  Believes  in  use  of  explosives  for  tree  planting  in 
tight  soils.    Requested  a  supply  of  our  booklets  to  use  in  answering  inquiries. 


DANSVILLE,  N.  Y. 


KING  BROS.  Recommend  the  use  of  explosives  to  loosen  up  the  soil  previous 
lo  letting  out  trees  in  heavy  .-ind  clay  soils.  Martin  King. 

.\LTON  E.  RANDALL.  Advocates  the  use  of  explosives  where  soil  is  heavy 
or  tight 

MALONEY  BROS.  St  WELLS.  Recommend  the  use  of  explosives  in  planting 
Ittes  in  heavy  soils. 

W,  J,  REILLY.  BelievL-s  in  blasting  soil  and  subsoil  in  heavy  and  tight  soils 
and  recommends  It 

REILLY  BROS.  When  customer  has  heavy  or  tight  soil  or  subsoil,  they 
recommend  the  blasting  of  the  ground  before  planting, 

WELLS  WHOLESALE  NURSERY  CO,  Advises  customers  when  they  ask 
about  using  explosives  to  plant  their  orchard  trees  that  way;  that  it  is  a  good 
"i«W  if  they  have  cby  or  heavy,  tight  soil  or  subsoil, 

KELLEY  BROS.  NURSERY  CO.    Sells  to  large  planters  mostly.    They  a<lvo- 
Mte  usmg  explosives  in  tight  and  heavy  soils  or  subsoils. 
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HIGH  EXPLOSIVES 


Manufactured  by 


E.  1.  du  Pont  de  Nemours 
6-  Company 


Kinds,  Grades 
and  Brands 


Importaint  Properties  of  Each  Kind  and 

Class  of  Work  to  Which  Each 

is  Particularly  Adapted 


C<«>yTiahi.  I91S 

E.  I.  du  Poni  de  Nanaun  6-  Company 

WilmingHxi.  Delaware 
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HIGH  EXPLOSIVE  PACKAGES 

High  czploiivct,  except  E>u  Pont  R.  R.  P..  ut  always  put  up  tn  heavy 
paper  cartridge*,  the  ptcpa  in  these  cartridge*  being  covered  with  a  coating  of 
paraffin.  The  cartridge*  are  packed  in  *awdu*t  in  wooden  ca*e*  ccHitaining 
either  twenty-five  pounds  or  fifty  pound*  net  of  «plo*ive*.  On  *pecial  order 
certain  explosive*  are  packed  in  cartridge*  which  are  packed  fir*t  in  cartont, 
which  are  in  turn  enclosed  in  wooden  case*.  Du  Pont  R.  R.  P.,  i*  packed  in 
paraffined  paper  bags  holding  twelve  and  uie-half  pounds  each.  Four  <£  these 
bags  are  put  up  in  a  wooden  case  of  fifty  pound*  capacity. 

The  following  table  shows  the  uze  oif  the  cartridges  of  each  high  explosive : 
TABLE  OF  DYNAMITE  CART1UDGE  SIZES 


DuPamtFF 
DaPoatFFF 

frnmlmOU 

%'6 

ii-8 
It  I  8 
2    i8 

11. « 

2  iS 

Xi«                1   It 

1  .1          ll<> 

It.l              n.« 

l).8                   2    .! 
2    i8 

11.1 
11. I 

Kind*.  Grades  and  Brands  of  Ou  Pont  High  Explosives 

Str*ifkt  D^Bunit*  Extra  Dynainit* 
jpp,^  j^  g^y^ 

tDUPONT 


Rtd  Crou  Cditin 
it  iIm  mwMifactuiEd 
in  90%  (Uoicth,  ind 
in  tbii  itraigth  can  be 
[lukal  In  ^  I  8  cai- 


DUPONT 

RED  CROSS  tRED  CROSS 

Galatiii  Djnunita  Blaitiag  Galatiii 

3S%  ta  75% 

DU  PONT  DU  PONT 

"*  REPAUNO 

^-  RED  CROSS 

PERMISSIBLE  EXPLOSIVES 

(N«t  GnJad  br  St»&«th) 

Carbonile  MoDofael 

No.  I  No.  ! 

No.  2  Nq.  2 

No.  3  No.  3 

No.  4  No.  4  (L  F.) 

No.  5  {L.  F.)  No.  5  (L.  F.) 

No.  6  (L  F.)  No.  6  (L.  F.) 

MISCELLANEOUS  EXPLOSIVES 

DU  PONT  QUARRY  POWDER  DU  PONT  R.  R.  P. 

RED  CROSS  FARM  POWDER  DU  PONT  F 

RED  CROSS  STUMPING  POWDER  DU  PONT  FF 

DU  PONT  STUMPING  POWDER  DU  PONT  FFF 

REPAUNO  STUMPING  POWDER 
OIL  WELL  EXPLOSIVES  (S.  N.  G.) 
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Dynamite  Grade  Markings 

The  meaning  of  the  grade  designatioiu  or  "percentage  strength"  marie 
on  dynamite  u  Mnnetimei  puzzling  to  consumers,  and  often  a  source  of  mis- 
understanding between  manufacturer  and  customer.  Originally  a  40  per  cent. 
dynamite  meant  that  the  dynamite  contained  40  per  cent,  actual  nitroglycerin 
by  wo^t.  but  as  modem  dynamites  do  not  always  contain  the  proportion 
marked,  a  short  descriptimi  (^  modem  practice  of  grading  may  be  of  interest. 
A  sligjit  knowledge  of  the  history  of  the  manufacture  of  high  explosives  may 
also  help  to  explain  the  situation. 

The  dynamite  first  manufactured  on  a  large  scale  was  called  "No.  1  [dyna- 
mite" and  consisted  of  75  parts  by  weight  of  nitroglycerin  and  25  parts  by 
wdght  fA  "kieselguhr,"  an  inert  infusorial  earth,  consisting  of  microscopic 
tubes  and  diells,  >^ch  has  the  prc^)erty  d  absorbing  three  or  four  time*  its 
woght  of  lutroglycerin.  This  was  tmly  a  75  per  cent,  nitroglycerin  dynamite, 
but  was  not  as  strong  as  the  40  per  cent,  stroigth  dynamites  made  to-dsy, 
some  of  which  may  contain  even  less  than  40  parts  in  a  100  by  weight  ci  actual 
Dttroglycerin.  Hie  kieselguhr  acts  only  as  an  absorbent.  It  does  not  assist 
in  the  explosion  and  permits  making  only  cme  grade  of  dynamite,  that  in  which 
the  kieselguhr  holds  nearly  all  the  nitroglycerin  it  can.  If  more  nitroglycerin 
is  added,  the  dynamite  leaks  nitroglycerin  to  a  dangerous  extent,  and  if  less 
nitroglycerin  than  75  per  cent,  is  used  the  dynamite  becomes  insensitive,  so 
that  a  mixture  of  40  per  cent,  oi  nitroglycerin  and  60  per  cent,  of  kieselguhr 
cannot  be  detonated.  The  kieselguhr  is  chemically  inert.  A  pound  of  75  per 
cent,  kieselguhr  dynamite  does  exactly  as  much  work  and  no  more  than  three- 
fourths  of  a  pound  of  pure  nitroglycerin. 

The  "Straight"  dynamites  in  present  use  in  the  United  States  were  origi- 
nally known  as  "active-base"  dynamites,  in  contradistinction  to  the  kieselguhr 
dynamites  v^iich  had  an  inert  base.  The  active-base  dynamites  at  first  sub- 
stituted a  crude  gunpowder  (or  the  kieselguhr,  but  as  this  was  so  poor  an  ab- 
scnhent  it  was  not  possible  to  make  a  dynamite  containing  more  than  30  or  40 
po"  cent,  f^  nitroglycerin;  a  mixture  of  wood  meal  and  nitrate  of  soda  was 
used  instead  oi  guiqxtwder.  Using  these  two  ingredients,  dynamites  with  a 
nitroglycerin  content  ranging  from  20  to  60  per  cent,  could  be  made,  worked, 
packed  and  exploded. 

Furthermore,  with  an  active  base  like  wood  meal  and  nitrate  of  soda, 
a  dynamite  having  only  40  per  cent,  nitroglycerin  will  develop  as  much  power 
or  more  than  a  75  per  cent,  kieselguhr  dynamite.  A  definite  proportion  of 
wood  meal  to  nitrate  of  soda  makes  an  explosive  not  too  wet  to  leak  itor  yet 
too  dry  to  be  packed  into  the  paper  shells.  More  wood  meal  and  less  nitrate 
are  used  in  dynamite  with  more  nitroglycerin,  and  more  nitrate  and  less  wood 
meal  or  wood  meal  of  less  absorbing  capacity  like  (tnc-grained  sawdust,  are 
used  in  the  dynamites  containing  less  nitroglycerin.  Using  these  three  ingredients 
with  minute  proportions  of  other  non-explosive  substances  required  to  stabilize 
the  dynamite,  a  type  of  high  explosives  known  as  "Straight  Dynamites"  was 
made,  which  constitutes  the  standard  of  stroigth  against  which  all  other  dyna- 
mites are  graded. 

Other  explosive  substances  incorporated  into  dynamite  increase  its  power 
ova*  straight  dynamite  and  it  is  necessary  to  reduce  the  amount  of  nitroglycerin 
and  otherwise  modify  the  formula  so  that  the  new  compound  develops  the 
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same  power  in  actual  work  as  the  standard  dynamite.  For  instance,  gun- 
cotton  dissolved  in  nitroglycerin  makes  a  sticky,  jelly-like  substance  wm^i, 
added  to  the  wood  meal  and  nitrate  of  soda,  makes  an  explosive  much  more 
powerful  than  one  in  which  nitroglycerin  alone  is  used.  Such  an  explosive, 
graded  on  its  actual  content  of  nitroglycerin,  would  be  so  much  more  powerful 
than  the  same  grade  of  straight  dynamite  as  to  be  unsafe  and  ^m&atisfactory 
in  work  where  the  blasters  were  accustomed  to  using  the  standard  grade. 

Many  explosives  in  the  market  now  containing  no  nitroglycerin  at  all 
are  equal  to  a  40  per  cent,  straight  nitroglycerin  dynamite,  and  these  are  graded 
as  described  on  the  basis  of  strength  develc^ved,  not  on  the  jiitroglycerin  con- 
tent. Other  powerful  explosives  widely  used  contain  oiJy  small  amounts  of 
nitroglycerin— from  5  to  10  per  cent,  sometimes — which,  nevertheless,  develop 
as  mu(^  power,  weight  for  weight,  as  50  and  60  per  cent,  straight  nitroglycerin 
dynamites.  It  is  readily  seen,  therefore,  that  a  custmner  should  not  feel  that 
he  has  been  injured  when  he  finds  that  the  dynamite  he  has  been  buying  as 
40  per  cent,  atraigth  has  actually  less  than  40  per  oait.  nitroglycerin  in  it. 
While  the  straight  nitroglycerin  dynamites  are  still  on  the  market,  they  are 
the  only  ones  that  actually  contain  the  same  percentage  oi  nitroglycerin  as  the 
percentage  strength  marked.  In  many  ways  they  are  distinctly  inferior,  as 
they  are  too  quick  for  a  good  deal  oi  work,  they  are  more  easily  frozen  and 
are  much  more  seiuiUve  to  rough  handling. 

Explosive  Nomenclature 

In  the  last  few  years  there  has  been  a  tendency  to  drop  the  word  "nitro- 
glycerin" in  speaking  of  any  kind  of  explosives.  This  is  partially  due  to  so 
many  different  kinds  of  explosives  now  being  manufactured  which  are  equal 
in  strength  and  yet  do  not  contain  the  same  per  cent,  of  nitroglycerin,  although 
they  contain  other  explosive  ingredients  which  bring  them  up  to  the  strength 
deugnated. 

When  dynamite  was  first  manufactured,  the  only  explosive  ingredient 
known  was  nitroglycerin.  At  that  time  they  adopted  the  terms  "40  per  cent 
Nitroglycerin,"  "60  per  cent.  Nitroglycerin,"  etc.,  which  meant  that  there  was 
40  per  cent,  of  nitroglycerin  or  60  per  cent,  ol  nitroglycerin  in  that  particular 
explosive.  Later  on  gelatin  dynamite  was  manufactured,  the  corresponding 
Strengths  of  which  do  not  contain  as  large  a  per  cent,  of  nitroglycerin,  but  in 
addition  contain  other  explosive  ingredients  which  enable  the  manufacturer 
to  sell  gelatins  equal  in  strength  to  the  corresponding  strength  of  nitroglycerin 
dynamites.    The  same  applies  to  explosives  known  as  "Extra"  dynamites. 

Believing  that  there  would  be  considerable  confusion  in  still  maintaining 
the  old  terms  "40  per  cent.  Nitroglycerin"  and  "60  jjer  cent.  Nitroglycerin," 
and  also  due  to  the  gelatins,  extras  and-many  other  explosives  not  cuitaining 
the  same  per  cent,  of  nitroglycerin  that  the  "Strai^t"  nitroglycerin  explosives 
contain,  it  was  deemed  best  to  use  the  terms  "40  per  cent.  Stroigth,"  "60  per 
cent.  Strength,"  etc. 

For  some  time  there  seemed  to  be  no  short  and  definite  term  vdiich  could 
be  ^>plied  to  nitroglycerin  explosives  as  a  whole.  We  finally  adopted  the 
word  "Straight"  to  indicate  those  explosives  which  contain  nitroglycerin  equal 
to  the  per  cent,  strength,  or  where  the  character  of  the  explosive  placed  it  in 
that  class. 
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Muiy  oi  the  exptosivct  of  loW'^reezbg  qualities  are  made  in  the  straight, 
cztn  and  gelaUn  kinds. 

The  following  is  a  list  of  the  high-Freezing^  and  low-freezing  explosives 
which  we  manufacture: 

Higk-Frtezmg  Low-Freezing 

Du  Pont  Strai^t  Red  Cross  Straight 

Du  Pwit  Eitra  Red  Cross  Extra 

Du  PtMit  Blasting  Gelatin  Red  Cross  Gelatin 

Mmobel  No.  I  Du  Pont  Low  Powder 

Mmwbel  No.  2  Du  Pont  Gelatin 

Moix>bel  No.  3  Repauix)  Gelatin 

Carhonite  No.  I  Monobel  No.  4 

Carbonite  No.  2  Monobel  No.  5 

CarbcHiite  No.  3  Monobel  No.  6 

Carbonite  No.  4  Carbonite  No.  5 

Carbcnite  No.  6 
Du  Pont  Quarry  Powder 
Red  Cross  Farm  Powder 
Red  Cross  Stumping  Powder 
Du  Pont  Stumping  Powder 
Repauno  Stumping  Powder 

Low-Freezing  Explosivet  and  Their  Freezing  Point 

We  are  frequently  uked  by  customera.  "What  is  the  actual  freezing  point 
of  your  low-freezing  explosives,  such  as  Red  Cross  Dynamite  and  Ehi  Pont 
GeUtin  Dynamite?"  It  is  a  simple  question  and  would  seem  an  easy  one  to 
answer,  but  it  is  not.  The  "straight  unvarnished  truth"  is  "we  do  not  icnow," 
but  few  customers  will  believe  that  when  we  tell  them. 

If  you  asked  an  ordinarily  well-educated  man,  "What  is  the  freezing 
point  <rf  water?"  he  would  say  promptly  and  certainly,  "32°  F."  But  if  you 
asked  a  very  learned  physicist  the  same  question  he  would  probably  qualify 
his  answer  hy  saying  that  it  depended  on  several  things,  the  nature  of  the 
container,  the  pressure,  and  whether  the  liquid  was  moving  or  absolutely  still. 
If  water  is  kept  absolutely  quiet,  its  temperature  may  be  lowered  to  14°  F. 
without  its  freezing  (Kent).  In  a  glass  tube  ^  inch  diameter  it  freezes  at 
23°  F.  In  a  glass  tube  1/200  inch  in  diameter  it  freezes  at  from  3°  F.  to  4°  F. 
(Trautwine). 

Water  is  one  of  the  simplest  of  chemical  compounds,  while  the  dynamites, 
especially  the  low^reezing  ones,  are  exceedingly  complex,  both  chemically  and 
physically,  containing,  as  they  do,  various  nitrated  substances  or  compounds, 
finely  ground  inorganic  nitrates  and  carbonaceous  ingredients. 

Chemically  pure  nitroglycerin,  under  normal  conditions,  will  freeze  at 
about  55°  F.  However,  the  actual  freezing  temperature  of  the  ordinary  high- 
freezing  dynamites  and  gelatins  may  be  considerably  lower. 

The  theoretical  freezing  point  of  ordinary  sweet  glycerin  is  about  62°  F.. 
jret  it  is  used  in  anti-freenng  nuxtures  for  automobDes  and  gas  meters.     In 
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the  coldest  weather  a  drum  oi  kozxa  glycerin  U  oHuidered  rather  a  curiority 
at  the  dyiumite  works  where  thousands  of  dmmi  of  glycerin  arc  stxircd  all 
winter  in  the  open. 

Freezing  points,  then,  are  not  as  simple  and  fixed  temperatures  as  they 
seem.  Even  a  very  simple  substance  may  freeze  at  very  different  temperatures 
mider  different  conditions. 

The  temperatures  at  which  our  Red  Cross  Dynamites  and  Du  Pont  Gelatin 
Dynamites  wiil  freeze  vary  in  a  similar  manner,  and  therefore  no  definite  figure 
can  be  given  as  their  freezing  temperature.  However,  they  have  been  known 
to  remain  unfrozen  when  exposed  to  a  temperature  of  40°  F.  below  zero  for  a 
week.  On  the  other  hand,  instances  have  been  known  where  these  powdov 
have  Frozen  at  temperatures  higher  than  0°  F.  The  low  freezing  qu^bes  of 
these  explosives  is  evidenced  by  the  fact  that  very  few  instances  of  powder 
bang  frozen  in  the  field  have  been  encountered. 

They  freeze  much  easier  and  quicker  if  they  have  once  been  frozen  and 
then  thawed  «s  in  the  second  winter  storage. 

Fran  the  foregoing  you  will  see  how  unfair  it  is  to  insist  on  our  naming 
or  guaranteeing  a  specific  freezing  point  on  our  low  freezing  explosives,  as 
some  of  our  customers  are  trying  to  have  us  do;  f<»-  it  cannot  honestly  be  d<Hie 
by  this  company  or  any  manufacturer  of  low^reezing  explosives. 

We  can  only  say  that  our  low-freezing  explosives  represoit  the  best  in 
that  respect  that  science  has  so  far  produced,  and  bear  the  EXi  Pont  guarantee 
as  to  quality. 

The  Properties  of  Du  Pont  High  Elxploiives 

The  property  of  hi^  explosives,  which  gives  them  their  value  in  blasting 
operations,  is  primarily  the  production  of  a  large  volume  of  gases  of  hi^  tem- 
pierature  in  a  short  space  of  time  from  a  relatively  small  solid.  This  dq>ends 
on  vs^at  may  be  conveniently  called  its  density,  strength  and  quickness.  Sectmd- 
ary  properties,  such  as  stability,  sentitiveneu,  resistance  to  water,  fumes,  and 
plasticity  are  important,  but  only  indirectly  affect  the  character  of  the  explo- 
sion. The  density  of  an  explosive  may  be  defined  as  its  wd^t  compared 
with  its  bulk.  High  density  explosives  are  those  which  have  the  greatest  wei^t 
in  the  least  space,  or  when  packed  contain  a  less  number  oi  cartridges  at  a  givm 
size  to  a  case  of  a  given  weif^t. 

The  strength  of  an  explosive  depends  on  the  volume  of  gases  generated 
and,  to  some  extent,  on  the  quickness  with  which  these  gases  are  evolved. 
There  is  no  very  satisfactory  measure  of  strength  for  commercial  explosives 
for  the  reason  that  small  charges  fired  in  testing  apparatus  do  not  give  the 
same  relative  results  that  large  charges  do  in  actual  blasting  conditions,  and 
with  two  explosives  that  by  every  test  in  laboratory  an>aratus  are  shown  to 
be  oi  equal  strengths,  in  a  given  rock  one  may  do  very  much  better  work  than 
the  other. 

The  standard  of  strengths  of  Du  Pont  High  Explosives  is  the  stral^t  dyna- 
mite, which  contains  the  actual  percentage  of  nitroglycerin  shown  by  the 
per  cent,  strength  marking.  Thus,  a  40  per  cent,  strength  strai^t  dynamite 
contaiiu  40  per  cent,  actual  nitroglycerin  by  weight  A  40  per  cent,  strength 
gelatin  contains  less  than  40  per  cent,  of  nitroglycerin,  but  other  cxplouve 
ingredients  make  up  the  strength  so  that  it  is  equij  in  actual  executicm  to  the 
standard. 
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Qui^neu  of  an  explonve  U  the  q>eed  with  which  it  gaier&tet  its  gue*. 
Ttis  is  not  the  same  thing  as  the  velocity  of  detonation,  which  is  the  tipetd 
with  which  an  explosion  spreads  from  one  end  of  a  mass  of  explosives  to  the 
other,  hut  there  it  a  certain  relation  between  the  two.  An  explosive  is  said 
to  be  quicker  than  another  when  it  shatters  and  smashes  the  material  blasted, 
and  l»iaks  it  finer  than  the  other. 

Stability  is  keeping  quality,  frcedtun  from  changing  on  storage. 

Sensitiveness  is  a  quality  a  certain  amount  of  which  is  desirable,  but  be- 
yond that  undesirable.  An  explosive  should  vrithstand  the  ordinary  and  reason- 
able usage  in  handling  and  transportation  without  danger,  yet  susceptible  to 
complete  detmiation  by  the  standard  detonator.  If  too  insensitive  it  is  difficult 
or  impossible  to  detonate  it  entirely. 

The  fumes  given  off  by  various  explosives  are  different  in  quality  to  suit 
different  requirements.  In  close  work,  tunneling  and  mining,  it  is  very  im- 
portant that  the  obnoxious  fumes  be  reduced  to  a  minimum,  and  Qther  qualities 
may  be  sacrificed,  to  some  extent,  to  diminish  the  amount  of  noxious  fumes. 
In  qpen  work  such  as  quarrying  and  open  contracting  work,  fumes  are  of  no 
consequmce,  so  a  different  explosive  may  become  more  economical. 

Resistance  to  water  is  desirable  in  almost  every  high  explosive  at,  except 
in  some  coal  mines,  the  bore  holes  almost  always  contain  some  water.  For 
submarine  woric,  however,  a  very  high  water-resisting  explosive  is  desirable, 
v^lc  fumes  again  are  of  no  moment. 

Plasticity  is  that  property  of  an  explosive  by  virtue  cJ  which  it  stays 
where  it  is  put.  The  gelatin  explosives  are  examples  of  this  character.  In 
the  bore  holes  called  "uppers"  in  tunneling  and  mining,  it  is  very  desirable 
that  the  explosive,  whoi  placed  in  the  bore  holes,  should  stay  there  and  not 
ran  out.    Plastic  explosives  are  required  for  this  class  of  work. 

Cost  also  affects  the  adaptability  d  an  explosive  for  a  given  purpose. 
Often  a  cheaper  explosive  will  do  better  work  than  a  very  expensive  one,  while 
in  other  places  the  cost  of  the  explosive  is  such  a  small  percentage  of  the  total 
cxpoiscs,  that  the  most  costly  is  the  most  economical. 

While  several  types  of  high  explosives  have  a  wide  range  of  application, 
no  obe  type  is  ad^ted  to  every  range  of  operation.  The  large  variety  of  high 
explosives  <tf  every  grade  and  kind  made  by  the  Du  Pont  Gimpany  makes 
possible  the  sclecticHi  of  the  ri^t  kind  irf  explosive  for  any  kind  of  work. 


Properties  Common  to  All  Tjrpes  of  Du  Pont 
High  Explosives 

A  £)u  Pont  No.  6  blasting  cap  or  a  No.  6  electric  blasting  cap,  or  stronger, 
should  be  used  with  all  EXi  Pont  explosives  to  secure  best  results. 

All  high  explonves  should  be  handled  with  the  greatest  care  possible. 

No  attonpt  should  be  made  to  use  hi{^  explosives  when  frozen.  They 
should  be  thawed  in  a  suitable  ai^uratus  according  to  the  directions  furnished 
by  the  Du  Pont  Company. 

The  guaranteed  strength  is  marked  on  every  case  and  cartridge  of  E)u 
Pont  ?B^  Elxpkwives. 
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DU  PONT  STRAIGHT 
25  Per  Cent,  to  60  Per  Cent.  Strength 


This  is  a  very  quick  and  powerful  explosive.  It  retists  water  well  and  is 
recommended  for  open  work  in  hard,  tough  material  where  a  shattering  action 
ii  desired.  It  i*  excellent  for  mudcapping,  scrapping  boilers  and  machinery, 
and  is  necessary  in  the  50  and  60  per  cenL  strengths  for  ditching  by  the  [»-opa- 
gated  method.  It  is  not  low  freezing.  The  fumei  are  likely  to  be  objection- 
able and  it  it  somewhat  more  sensitive  than  the  other  types  ai  high  eiqilosives. 


DU  PONT  EXTRA 
30  Per  Cent,  to  60  Per  CenL  Strength 


The  extra  dynamites  are  not  so  quick  nor  shattering  in  their  action  as 
•traight  dynamite,  but  have  more  ai  a  heaving  and  lifting  effect.  They  are 
better  suited  for  soft  materiab  and  for  close  work  than  itrai^t  dynamite, 
because  their  fumes  are  not  so  objectionable.  They  are  not  tow  freeing  and 
they  do  not  resist  water  very  well,  so  the  cartridges  should  not  be  slit  not  left 
long  in  wet  bore  holes. 


RED  CROSS  STRAIGHT 
25  to  60  Per  Cent.  Strength 


TKis  dynamite  is  adapted  to  every  purpose  that  a  straight  dynamite  ia, 
with  the  exception  of  ditch  blasting  by  the  propagated  method.    Red  Cross 
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Stnight  is  a  quick,  powerful  explosive  suitable  for  open  work  of  every 
desoiptiui.  It  is  low  freezing  and  withstands  very  cold  weather  for  a  long  time 
without  freediig.  When  they  are  frozen,  however,  they  require  to  be  thawed 
as  in  the  case  of  any  other  high  explosive. 

Red  Cross  Straight  Dynamite  is  a  good  all-year-round  explosive  and  is 
partjcularly  well  adapted  to  well-drill  hole  blasting,  and  other  quarry  and 
construction  work.  It  stands  water  as  well  as  any  explosive  except  the  gelatin. 
It  is  not  recommended  for  close  work  unless  the  voitilation  it  adequate. 


RED  CROSS  EXTRA 
20  to  60  Per  Gmt.  Strength 


This  explosive  is  similar  in  its  action  to  the  Du  Pont  extra  dynamite,  but  is 
k>w  freezing.  It  is  admirably  suited  to  work  in  soft  rock,  in  hard  rock  where  it  is 
not  denrable  to  shatter  the  material,  in  sand,  clay  and  earth  excavation  of  every 
kind.  It  works  extremely  well  in  mining  soft  ore  where  there  is  not  much 
water.  It  can  be  used  in  close  work  with  much  more  comfort  than  straight 
dynamite,  as  the  fumes  are  not  so  objectionable.  It  is  an  all-year-round  explo- 
sive for  general  purposes,  but  should  not  be  used  in  wet  bore  holes  unless  the 
cartridge  wrappers  are  not  cut  or  broken  and  the  charge  not  left  too  long  in 
the  water. 


REPAUNO  GELATIN 
35  to  75  Per  Cent.  Strength 


This  brand  is  the  well-known  standard  gelatin  dynamite.  It  is  a  dense 
(heavy)  plastic  explosive,  highly  water-resisting,  and  gives  a  minimum  of  fumes 
on  explosion.  It  is  low  freezing.  Gelatin  dynamites  are  used  in  very 
wet  work,  under  water,  and  in  close  work  where  ventilation  is  deficient.  For 
tunneling  and  for  mining  hard  rock  in  wet  places  gelatin  dynamites  are  unsur- 

ried.    They  do  not  work  well  unless  strongly  confined  and  are  unsuitable 
nicji  work  as  mudcapping. 
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RED  CROSS  GELATIN 
35  to  90  Per  Cent.  Strength 


Thii  gelatin  is  low  freezing.  It  an  be  uied  in  close  woHc  the  ume  m* 
Repauno  Gelatin,  but  the  character  oi  its  fiunes  are  somewhat  difierei^  It 
is  not  to  be  understood  that  they  are  better  in  any  way,  but  it  mnetiraes 
ha[qiens  that  miners  accustomed  to  one  kind  object  to  the  other.  The  nature 
of  the  material  worked  also  has  an  effect  on  the  fumes,  and  it  t^ten  happens 
that  where  <Hie  kind  of  gelatin  gives  objectionable  fumest  the  other  is  free  fnsn 
this  objection.    Red  Cross  Gelatin  is  denw.  plastic  and  water  r 


DU  PONT  GELATIN 
35  to  75  Per  Cent.  Strength 


Du  Pont  Gelatin  has  in  a  great  measure  replaced  other  brands  of  gelatin 
dynamite  because  it  combines  all  their  virtues  of  density,  plasticity,  «rater 
resistance,  comparative  freedom  from  obnoxious  fumes,  and  in  addition,  is 
low  freezing.  It  docs  not  become  chilled  ot  lose  its  efficiency  unless  cqmscd 
to  very  low  ten^ierature  for  a  prolonged  period.  It  is  used  to  advantage  in 
every  kind  (rf  work  to  which  other  gelatin  dynamites  are  adapted,  and  has 
been  used  in  dose  work  and  badly  ventilated  mines  and  tunnels  with  even 
bettc  results  than  the  other  brands  oi  gelatin  dynamites.  It  is  adapted  to  a 
wider  range  of  work  than  any  other  high  explosive. 

It  is  especially  adapted  for  close  work  of  every  kind,  mining  and  tunneling 
in  the  hardest  rock  under  most  adverse  conditions.  The  fact  that  in  mining 
operations  thawing  is  generally  unnecessary  gives  a  feeling  of  safety  to  the 
mine  operators  which  they  have  never  enjoyed  before  this  explosive  was  used. 


DU  PONT  BLASTING  GELATIN 

100  Per  Cent.  Strength 


This  is  the  strongest  and  quickest  hi^  explosive  manufactured.     It  can 
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be  uted  in  close  work  u  it  giva  &  mimmum  of  furoet  when  exFJoded.  It  is 
pnctically  water-pnxrf  «nd  hence  can  be  uied  in  ail  kinda  of  wet  m*  subma- 
line  wo^  It  ii  not  low  freezing  and  muit  be  thawed  whoi  frozen  be- 
fore using  to  obtain  good  results.  It  must  be  handled  carefully  \)4ien  frozen, 
because  when  in  this  state  it  is  sensitive  to  shock,  while  in  a  thawed  condi- 
tion it  can  be  handled  as  safe  as  any  explosive. 

It  is  especially  adapted  to  blasting  hard  material  in  tunnels,  shaft  sink- 
ing and  in  placet  where  conuderable  water  is  encountoed. 


RED  CROSS  FARM  POWDER 


Red  Cross  Farm  Powder  is  an  explosive  designed  especially  for  scientific 
agriculture,  especially  for  tree  planting,  subsoiling,  ditching  by  the  electrical 
method  and  ordinary  stump  blasting.  It  is  an  ideal  all-'round  explosive  for 
use  on  a  farm.     It  it  tow  freezing. 


RED  CROSS  STUMPING  POWDER 


Red  Cross  Stumping  Powder  is  similar  to  Red  Cross  Farm  Powder,  but  is 
quicker  and  stronger  and  intended  for  boulder  blasting  and  stumping  in  lighter, 
lest  reusting  toil.     It  is  low  freezing. 


DU  PONT  STUMPING  POWDER 


A  low-freezing  dynanute  especially  ad^ted  to  stumping  requirements  on 
the  West  Coast.  It  does  not  stand  water  well,  hence  cartridges  should  not 
be  slit  or  left  long  in  wet  bore  holes. 


DidilzedbyGoO^IC 


REPAUNO  STUMPING 


An  explosive  similar  to  Du  Pont  Stumping  for  West  Coast  n  . 
and  having  somewhat  the  same  general  charactenstics.     It  is  low  freezing. 


DU  PONT  QUARRY  POWDER  (Uw  Freezing) 


This  is  a  new  explosive  produced  to  meet  the  demand  for  a  powerful, 
quick-acting  explosive  for  open  work  only.  In  the  great  majority  of  <^>en 
quarry  work  requiring  the  use  of  high  explosives,  this  powder  will  be  found 
satisfactory  for  springing,  well-drill  hole  blasting,  ordinary  drill  hoiet,  block 
hole  and  |^g  hole  shooting,  mudcapping,  'dobying  and  blistering. 


DU  PONT  R.  R.  P. 


This  is  a  black,  granular,  free-ninning  explosive  packed  in  paraffine  papa- 
bags  containing  12}^  pounds  each,  and  packed  four  bags  to  the  30-pouiKl  case. 
It  is  low  freezing  and  requires  no  thawing  except  when  long  exposed  to  aevere 
weather  conditions.  It  is  used  extensively  for  stripping  and  on  raihoad  con- 
struction work  in  both  rock  and  earth.  It  realsti  water  poorly,  and  requires  a 
detonator  of  at  least  5  pounds  of  40  per  cent,  strai^t  dynamite  for  every  25 
pmmds  <rf  Du  Pont  R.  R.  P. 
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A  black  granular  powder  slightly  stronger  than  Du  Pont  R.  R.  P.  It  it 
packed  m  cartridges  and  is  somei^t  more  water  resisting.  It  is  also  low 
heenng.  It  is  suitable  for  open  work  in  soft  and  shaly  ground  and  in  well- 
ventilated  mines. 

DUPONTFF 

%nilar  to  Ou  Pcxit  F,  but  stronger  and  quicker. 
DUPONTFTF 

This  is  similar  to  EXi  Pont  FF,  but  is  still  stronger  and  quicker. 

A  full  descrqiticHi  d  EXi  Pont  Pennissible  Explosives  for  gaseous  or  dusty 
coal  mines  is  given  in  the  Pennissible  Explosive  section  of  this  booklet. 


Du  Pont  Pennissible  Explosives 

For  Gaseous  or  Dusty  Coal  Mines 

Monobel  and  Carbonite 


Permissible  Explonves  are  those  v^iich  have  passed  certain  tests  pre- 
scribed by  the  Bureau  of  Mines  at  the  U.  S.  Mining  Experiment  Statiwi  at 
Pituburgh,  Pa.,  when  used  under  the  following  conditions: 

Firwt :  Where  the  explosive  is  in  all  respects  similar  to  the  sample  sub- 
mitted by  the  manufacturer  for  tests. 

Second :  Where  No.  6  detonators — preferably  No.  6  electric  detonators 
(blasting  caps  or  electric  bUsting  caps) — are  used,  except  certain  explosives 
which  require  a  detonator  of  even  greater  strength  than  a  No.  6. 

Third :  Where  the  explosive,  if  frozen,  shall  be  thoroughly  thawed  in 
a  safe  and  suitable  manner  before  use. 

Foarth :  Where  the  quantity  used  for  a  shot  does  not  exceed  1  )4 
pounds,  pr(^>erly  tamped. 

Du  Pont  Permissible  Explosives  arc  Monobel  No.  I,  Monobel  No.  2, 
Monobel  No.  3,  Monobel  No.  4,  Monobel  No.  5,  Monobel  No.  6,  Carbonite 
No.  I,  Gu'bonite  No.  2,  Carbonite  No.  3,  Carbonite  No.  4.  Carbmute  No.  5 
and  Carbonite  No.  6. 

Monobel  No.  4,  Monobel  No.  5,  Monobel  No.  6,  and  Carbonite 
No.5  and  Carbonite  No.  6,  are  low  freezing  Permissible  ExploMves, 
and  do  not  freeze  except  after  prolonged  exposure  to  very  low 
temperatures. 
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The  V»e  of  Du  Pont  PenniMible  Explotives 

The  mMt  taioat  accidenta  in  bituminoua  coal  niines  are  due  to  czploaiocu 
of  mine  gu  or  co&l  duit  or  mixtures  of  both  \^iich  are  started  by  the  fl&me 
from  the  nqilotive*  used  in  blasting  the  coal.  Cartful  study  and  tests  have 
proved  that  mine  gas  and  coal  dust  can  be  ignited  more  easily  by  some  blasting 
explosives  than  by  others  and  that  large  charges  d  any  explosives  are  more 
likely  to  ignite  mine  gas  and  coal  dust  than  smaller  ones.  Charges  of  explosives 
in  bore  holes  which  are  well  tamped  from  the  charge  to  the  collar  with  damp 
day  are  less  likely  to  ignite  gas  and  dust  than  charges  which  are  tanqied  txily 
wiUi  "bug  dust,"  slack  coal  or  when  tamped  insufficiently  with  any  material. 

Shots  which  are  Insufficiently  tamped  or  tamped  with  "bug  dust,"  coal 
slack  or  similar  combustible  material,  «re  exceedingly  dangerous,  owing  to  the 
chance  of  the  flame  igniting  the  coal  dust.  Moist  day  should  be  used  and  it 
should  hll  the  bore  hole  from  charge  to  mouth. 

The  practice  d  placing  the  primer  cartridge,  with  blasting  cap  and  a  short 
piece  of  fuse  attached,  in  the  mouth  of  the  bore  hole,  li^^ting  the  fuse,  ramminc 
the  cartridge  down  into  the  bore  hole  with  little  or  no  tamping,  is  exceedingly 
dangerous,  both  from  the  fact  that  the  charge  is  not  sufficiently  tamped  and 
because  the  short  fuse  is  liable  to  bum  throu^  and  explode  the  shot  before  the 
miner  can  reach  a  safe  place.  This  practice  is  sometimes  called  short  funng 
or  "skin-'em-back," 

It  is  c^  the  utmost  importance  that  the  strongest  detonators  (blasting  apt 
or  electric  blasting  caps)  should  be  used  with  pennissible  explosives:  th^  are 
less  likely  to  cause  ignition  of  gas  or  dust  w4ien  detonated  completely.  Weaker 
detonators  and  detonators  which  have  become  damp  oftoi  ignite  the  explosives 
and  set  them  on  fire,  instead  of  exploding  them,  and  this  invariably  ignites 
mine  gas,  if  any  is  present,  and  causes  a  more  or  less  disastrous  fire  or  explosion. 

The  Du  Pont  Pennissible  Elxplosives  are  made  expressly  for  blasting  coal 
in  mines  where  gas  or  dust  may  be  present  They  are  made  in  varieties,  each 
one  adapted  for  a  particular  kind  of  coal.  The  roost  satisfactory  kind  ef  Du 
Paat  Permissible  Explosives  for  any  one  place  can  only  be  determined  by  ex- 
perience. They  are  designed  for  soft  coal,  medium  coal  and  hard  coal  and 
for  dry  and  wet  work.  Some  of  them  are  so  made  that  they  will  not  freeze 
unless  exposed  to  very  severe  weather  conditicHis  for  a  long  time. 

Permissible  explosives  require  a  blasting  cap  or  electric  blasting  cap  to 
detonate  them.  They  cannot  be  exploded  with  fuse  or  squib  alone.  A  No.  6 
blasting  cap  or  electric  blasting  cap  should  be  used  to  c^lode  them,  as  they 
are  not  passed  by  the  Government  as  permissible  c^losives  if  a  weaker  deto- 
nator is  used. 

Two  different  kinds  of  permissible  explouves  must  not  be  used  in  the 
same  bore  hole,  and  neither  blasting  powder  nor  dynamite  must  ever  be  used 
in  the  same  bore  hole  with  permissible  explosives. 

Firing  pennissible  explosives  by  electric  blasting  caps  is  far  safer  in  gma 
or  dust  than  firing  by  means  of  blasting  cap  and  fuse.  For  electrical  firing  a 
Du  Pont  Blasting  Machine,  coil  of  leading  wire  and  Du  Pont  No.  6  electric 
blasting  cafis  should  be  used.  Two  or  more  bore  holes  may  be  fired  at  the 
same  time,  and  if  they  are  too  far  apart  for  the  wires  from  the  electric  blasting 
caps  to  join  each  other,  it  is  necessary  to  have  connecting  wire  between  the 
bore  holes. 
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A  DU  PONT  No.  6  BLASTING  CAP  OR  No.  6  ELECTRIC  BLASTING  CAP 
(RED  LABEL).  OR  STRONGER,  SHOULD  BE  USED  WITH  ALL  DU  PONT 
PERMISSBLE  EXPLOSIVES  TO  SECURE  BEST  RESULTS 


^      Gassification  of  Du  Pont  Permissibles 

MONOBEL  No.  1 

Monobet  No.  1  is  a  pcrmiwiblc  explosive,  used  principally  in  outude  work. 
It  it  eqvecially  suitable  for  rock  work,  trimming  and  for  blasting  out  the  "bone" 
in  coal  mines  ^ere  pennissible  ezplosivet  are  required  to  be  used.  It  may 
also  be  used  with  advantage  in  narrow  seami  of  very  hard  coal. 


MONOBEL  No.  2  and  MONOBEL  No.  4 

Monobol  No.  4  u  Low  Frooiiiig 
Mixtobd  No.  2  and  M(»Kibel  No.  4  are  intended  for  u*e  in  hard  coal,  hard- 
ibooting  soft  coal  and  coking  coaL  They  are  also  used  for  blasting  bottom 
and  top  rock,  but  are  not  quite  so  quick  acting  as  Monobel  No.  1 .  They  are 
a  little  slower  acting  and  usually  give  better  results  in  blasting  coal.  Monobel 
No.  2  and  Monobel  No.  4  are  as  strong  as  the  same  weight  ai  60  per  cent, 
strength  dynamite,  but,  being  much  lighter,  there  are  about  one-third  more 
cartridges  to  the  case.  On  this  account  a  cartridge  <J  Monobel  will  not  do 
the  same  amount  of  work  in  rock  as  the  same  size  cartridge  of  60  per  cent, 
strength  dynamite.  A  cartridge  of  Monobel  No.  2  and  Monobel  No.  4  is  about 
equal  in  strength  to  the  lame  ilie  cartridge  of  35  per  cent,  strength  dynamite, 
but  is  much  slower  in  action  and  does  not  shatter  the  coal  as  much.  Monobel 
No.  2  and  Mcnobel  No.  4  are  better  adapted  for  blasting  hard  coal  than  either 
blasting  powder  or  dynanute,  because  they  make  very  little  smoke  or  fumes, 
to  that  the  miner  can  work  more  comfortably  and  can  see  what  he  is  doing 
nwdi  better  on  account  of  the  clearer  air.  With  a  little  practice,  a  miner  can 
easily  learn  how  to  get  out  the  coal  with  Monobel  No.  2  and  Monobel  No.  4 
as  die^tly  as  he  can  with  either  blasting  powder  or  dynamite. 

In  wet  work,  the  cartridges  of  Monobel  should  not  be  tlit  or  broken  and 
■hould  not  remain  in  wet  holes  any  longer  than  jutt  time  enough  to  load,  tan^ 
and  (ire  the  thot. 


MONOBEL  No.  3  and  MONOBEL  No.  5 

MonoW  No.  S  b  Low  Frooming 

Monobd  No.  3  and  Monobel  No.  5  are  the  slowest  acting  of  the  Monobel 
eq>louves  and  are  especially  adapted  to  mining  screened  coal.  They  are  just 
as  strong  as  Monobel  No.  2  and  Monobel  No.  4,  but  are  so  much  slower  in 
their  action  that  miners  who  have  learned  to  use  them  iHt>perly  can  mine  the 
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Boftest  coal  known  without  bre&king  it  any  more  than  if  blasting  powder  were 
used  and  at  no  more  expense.  Monobel  No.  3  and  Monobel  No.  5  give  off 
very  little  unoke  and  fumes,  which  permits  the  miner  to  return  to  the  f^ce 
quicker  than  where  blasting  powder  is  used  and  to  detect  dangerous  conditions 
in  the  looi  with  more  certainty  on  account  of  being  able  to  see  better.  These 
powders  should  not  remain  longer  than  absolutely  necessary  in  wet  bore  holes 
b^ore  firing.  They  are  packed  in  the  same  way,  having  dte  same  number  €*f 
cartridges  in  a  case.  Monobel  No.  3  freezes  rather  easily  and  should  be 
thoroughly  thawed  before  using. 


MONOBEL  No.  6 

Low  FT««iing 

Monobel  No.  6  is  a  knv-freczing  grade  of  Monobel,  slightly  slower  than 
Monobel  No.  I  but  quicker  and  more  shattering  in  its  action  than  Monobel 
No.  2.  It  is  practically  fumeless  (does  not  require  thawing,  except  under 
severest  weather  conditions),  and  can  be  successfully  used  in  shooting  hard 
coal  and  coking  coal  where  an  explosive  but  tittle  quicker  than  McKiobel 
No.  2  and  Monobel  No.  4  is  desired. 


All  grades  of  M<»iobel  must  be  stored  in  a  dry  place,  as  they  begin  to 
lose  efficiency  after  they  have  become  moist.  In  wet  work  it  is  advisable  not 
to  break  or  cut  the  paper  wrappers  of  the  cartridges,  but  to  load  them  entire 
and  fire  the  blast  as  soon  after  loading  as  possible.  Where  the  bore  holes  are 
dry  and  the  coal  is  hard,  the  Monobel  explosives  will  give  best  results  if  the 
cartridge  shells  are  slit  lengthwise  once  or  twice  with  a  sharp  knife  and  the 
cartridges  loaded  one  at  a  time  and  pressed  firmly  into  the  back  of  the  ban 
hole  with  a  tamping  stick. 

If  Monobel  No.  3  or  Monobel  No.  5  shatter  the  coal  too  much,  the  charge 
may  be  loaded  in  the  bore  hole  without  slitting  the  cartridges  or  pressing  in 
hard  enough  to  break  them. 

This  will  leave  an  air  space  around  the  charge,  which  will  cause  the  force 
of  the  blast  to  spread  and  bring  down  the  coal  in  large  pieces. 

REMEMBER  THAT  ALL  MONOBEL  CHARGES  MUST  BE  TAMPED 
TO  THE  MOUTH  OF  THE  BORE  HOLE  FOR  SAFETY.  EFFICIENCY  AND 
ECONOMY. 

MONOBEL  PACKING 

All  grades  of  Monobel  are  put  up  in  cartridges  1}^  x  6  inches  and  1^  z  8 
inches.    There  are  four  styles  of  case  packings: 

I^fty  pounds  in  a  wooden  case,  the  cartridges  packed  in  bulk. 

Fifty  pounds  in  a  wooden  case  containing  four  pasteboard  cartons,  etdi 
carton  containing  12)^  pounds  of  Monobel. 

Wooden  cases  containing  23  pounds  packed  in  bulk. 

Wooden  cases  containing  25  pounds  enclosed  in  two  pasteboard  carttxu, 
each  carton  containing  121^  pounds  Monobel. 

A  SO-pound  case  of  Monobel  packed  in  cartridges  \}^xS  inches  will  con- 
tain about  135  cartridges. 

A  50'pound  case  of  Monobel  packed  in  cartridges  I}^  x  8  inches  will  con- 
tain about  100  cartridges. 

The  25-pound  cases,  of  course,  contain  one-half  as  many  cartridges  of 
any  givm  size  as  the  50-pound  cases. 
20 
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A  OU  PONT  No.  6  BLASTING  CAP  OR  No.  6  ELECTRIC  BLASTING  CAP 
(RED  LABEL),  OR  STRONGER,  SHOULD  BE  USED  WITH  ALL  DU  P<»rr 
PERMISSIBLE  EXPLOSIVES  TO  SECURE  BEST  RESULTS 

CARBONITE 

The  Carbonito  are  pennissible  explosives  which  are  adftpted  for  work 
in  nearly  every  condition  in  coal  mining.  They  are  better  adapted  than  the 
McmobeU  for  wet  work  and  they  are  told  at  a  price  considerably  lower  than 
the  MonobeU.  They  arc,  however,  likely  to  make  somewhat  more  soKike 
and  fumes  than  the  Monobels  and  they  require  better  ventilation. 

It  is  possible  to  select  one  of  the  six  grades  of  Carbonite  which  will  be 
found  to  be  adapted  for  coal  mining  operations  under  almost  every  conceivable 
condition. 

CARBONITE  No.  1 

Carbonite  No.  I  is  intended  for  the  same  kind  of  work  as  Monobel  No.  2. 
It  makes  a  little  more  smoke  and  fumes  than  Monobel  does,  but  stutds  water 
better.     It  is  not  quite  so  strong  as  Monobel  No.  2. 


CARBONITE  No.  2  and  CARBONITE  No.  5 

Carbonit*  No.  5  Is  Low  Preeziag 

Carbonite  No.  2  and  Carbonite  No.  5  are  not  quite  so  strong  nor  quick 
as  Carbonite  No.  I .  They  do  not  Matter  the  coal  as  much  as  Carbonite  No.  I 
and  can  be  used  more  satiafactorily  in  a  softer  coal  or  where  it  is  desired  to 
make  more  lump  coal.  They  are  similar  to  Carbonite  No.  I  in  respect  to 
fumes  and  water  resistance. 


CARBONITE  No.  3  and  CARBONITE  No.  6 

Carbomta  No.  8  Is  Low  Freezing 
CarbcKiite  No.  3  and  Carbonite  No.  6  are  slower  and  less  shattering  even 
than  Carbonite  No.  2  and  Carbonite  No.  5.    They  are  intended  for  very  scrft 
coal  and  are  among  the  most  popular  erf  Du  Pont  Pennissible  Explosives. 


CARBONITE  No.  4 

Hiia  is  the  slowest  acting  explosive  of  the  Carbonite  class,  and  when  used 
properly  will  bring  down  the  coal  with  little,  if  any,  more  breakage  than  when 
Monobel  No.  3  is  used.  Like  the  other  CaJrbonites,  it  stands  water  well  and 
when  completely  detonated,  does  not  give  off  much  noxious  smoke  and  fumes. 

Carbonite  No.  I,  Carbonite  No.  2.  Carbonite  No.  3  and  Carbonite  No.  4 
freeze  at  taiq>eratures  from  45°  to  50°  F.,  and  when  frozen  will  not  exj^ode 
properly,  will  give  off  much  worse  fumes  and  are  more  liable  to  ignite  any  gas 
or  dust  that  may  be  present.     They  must  be  thoroughly  thawed  before  using. 
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Curbonite  No.  S  and  Carbonite  No.  6  are  low  freezing  and  do  not  require 
to  be  thawed  unless  they  have  been  exposed  for  a  long  time  to  extreme  weather 
conditions.  Cariwnite  No.  5  and  Carbonite  No.  6  have  frequently  been  used 
throu^out  the  entire  winter  in  a  cold  climate  without  freezing  and  without 
the  necessity  for  thawing  them. 

All  grade*  of  Carbonite  resist  water  well.  If  the  bore  holes  are  very  wet. 
the  cartridges  should  not  be  slit.  When  it  is  desired  to  slow  down  the  action 
of  the  explosive,  the  cartridges  should  be  loaded  without  slitting  and  without 
pressing  them  so  hard  that  they  will  break.  This  will  leave  an  air  space  around 
the  cartridges  which  will  have  the  effect  of  making  the  explosion  spread.  For 
the  most  ^ective  and  safest  work  all  bore  holes  should  be  tamped  from  the 
diarge  to  the  mouth. 


Carbonite  Packing 

All  grades  of  Carbonite  are  put  up  in  cartridges  1^  x  8  inches  and  1^x8 
inches.  These  cartridges  are  enclosed  in  wooden  cases  containing  25  pounds 
or  50  pounds,  as  ordoed. 


Caibonite  No.  1 

>Hx6  in. 

1^x8  in. 

Crbonitt  No.  2 

I}ii8in. 

Cirbonite  No.  2 

IHxSin. 

Cirbomte  No.  3 

lM'^8i». 

C&rbonite  No.  3 

l>^,8in. 

Cnbonite  No.  i 

IM<8in. 

Cubonitt  No.  < 

W-xSin. 

Carbonite  No.  5   

IKsSin. 

CubonittNo.  5 

WnSin 

Carbonite  No.  6  

iy,xSm. 

Carbonite  No.  6  

IHi8in. 

100 
75 
130 
100 
130 
100 
105 
80 
130 
100 
130 
100 


A  DU  PONT  No.  6  BLASTING  CAP  OR  No.  6  ELECTRIC  BLASTING  CAP 
(RED  LABEL),  OR  STRONGER.  SHOULD  BE  USED  WITH  ALL  DU  PONT 
PERMISSIBLE  EXPLOSIVES  TO  SECURE  BEST  RESULTS 
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Advantages  of  EUectric  Firing 

Electric  firing  of  permiuible  explosives  is  recommended  by  the  Bureau  of 
^^iKs  as  being  lafer  end  more  effective  than  any  other  method.  Some  of  the 
advantages  are  that  the  blaster  can  fire  a  shot  at  the  exact  time  desired,  when 
every  one,  including  himself,  is  out  of  the  way  and  protected  from  the  flying 
material.  It  saves  time,  as  the  shot  can  be  hred  when  ready  and  no  time  it 
lost  waiting  for  the  fuse  or  squib  to  bum. 

Hang-fires  and  premature  explosions  are  practically  eliminated.  Two 
or  more  shots  can  be  fired  at  the  same  time.  Electric  bhisting  caps  are  sufficiently 
vrater  reusting  to  be  used  in  bore  holes  in  coal  mines  that  are  full  lA  water. 
Tlie  smoke  from  the  burning  fuse  and  the  burning  squib  is  done  away  with. 
Tliere  is  no  spark  or  flame  projected  into  the  room  from  the  ignition  of  the 
electric  blasting  cap.  Electric  blasting  caps  are  sealed  up.  which  makes  them 
much  safer  for  haitdling. 

Electric  Safety  Lamps  for  Miners 

If  there  is  any  place  on  or  under  the  earth  where  an  open  hat  lamp  is  out 
of  place,  it  is  on  the  hats  of  the  men  who  carry  cases  of  dynamite  or  kegs  of 
powder  around  in  the  mines.  This  applies  not  (miy  to  coal  mines,  but  to  mines 
of  all  kinds  t^ere  explosives  are  used.  The  practice  of  the  powder  men  of 
carrying  explosives  on  their  shoulders  with  a  lighted  open  hat  lamp  is  not 
nearly  so  rare  as  mine  superintendents  may  imagine,  and  even  if  the  man  who 
actually  carries  the  explosive  puts  out  his  light  or  carries  his  lamp  in  his  free 
hand,  the  danger  of  sparks  and  snuff  igniting  his  explosive  is  not  entirely  done 
away  with.  If  he  has  another  man  walk  ahead  of  him  to  light  the  way,  the 
hat  lamp  may  trail  sparks  after  it.  If  the  man  who  carries  the  explosive  slips 
or  falls,  he  may  bring  the  li^t  and  the  explosive  together  with  disastrous 
results. 

Many  accidents  occur  every  year  in  all  kinds  of  mines  from  open  hat 
lamps  coming  in  contact  with  explosives,  either  dynamite,  blasting  powder,  or 
blasting  caps.  Whether  the  open  light  is  supplied  by  oil  or  parainn  in  a  lamp 
or  if  it  is  a  candle,  it  is  dangerous  to  handle  any  kind  of  explosives  near  it. 
Moreover,  there  is  no  necessity  of  it  nowadays.  There  are  several  kinds  of 
electric  hat  lamps  on  the  market,  which  the  Bureau  of  Mines  has  sanctioned 
(or  use  in  gaseous  and  dusty  coal  mines  and  which  are  both  convenient  and 
efficient  and  admirably  adapted  for  the  use  of  the  men  who  handle  explosives 
in  any  kind  of  mine.  T^ey  will  not  ignite  powder  dust  raised,  sometimes,  in 
the  operation  of  pouring  powder  from  a  keg;  they  will  not  drop  hot,  flaming 
oil  or  grease  into  boxes  of  blasting  caps.  In  fact,  they  can  hardly  cause  an 
accidental  explosion  with  dynamite  or  powder  under  any  conceivable  con- 
dition and  the  mine  owner  who  really  has  the  "  Safety  First "  principle  at  heart, 
should  seriously  consider  equipping  his  men  with  one  of  the  several  types  of 
electric  safety  hat  lamps,  lliere  are  two  kinds  of  portable  electric  lamps. 
One  designed  for  a  hand  lamp  which  contains  its  own  battery:  the  other  is 
designed  for  a  hat  lamp  only  and  is  connected  by  means  of  a  flexible  cord  to 
the  battery  which  is  worn  on  the  belt.  Of  these  two  the  latter  would  probably 
be  preferred  by  the  majority  of  powder  men,  as  it  projects  the  light  forward 
by  means  of  a  reflector  and  it  also  allows  the  free  use  of  both  hands.  These 
lan^M  have  been  made  up  with  both  storage  and  primary  batteries:  the  latter 
would  probably  be  the  more  convenient,  unless  the  mine  were  equi^^Kd  for 
charging  storage  batteries. 
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Tke  Oldcit  Powder  Il4ill  in  America 

on  the  bank)  of  the  Bnndywine.  near  VHmington.  DeJamre. 
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Blasting  Pole  and  Post  Holes 

The  usual  methods  of  digging  halts  by  hand  labor  are  too  well 
known  to  require  a  detailed  discussion. 

The  class  of  labor  most  satisfactory  for  doing  this  work  is  rapidly 
becoming  more  difficult  to  proctire. 

Hole  digging  by  the  old  methods  is  laborious  work — nearly  every 
man  wishes  to  become  a  lineman  or  to  change  to  some  other  job. 

The  cost  of  hole  digging  depends  on  the  nature  of  the  ground 
encountered,  and  is  becoming  more  and  more  expensive,  especially 
for  deep  holes,  for  long  poles. 

There  is  a  growing  desire  for  more  work  with  the  same  number 
of  men  or  the  same  amount  of  work  from  a  smaller  number  of  men. 

Either  desire  may  be  fulfilled  by  adopting  the  new  methods  of  hole 
blasting. 

When  soft,  easy  digging  is  encountered  for  the  full  depth  of  the 
hole,  little  improvement  can  be  made  over  the  old  methods. 

When  tight  clay,  hard  pan,  shale,  or  rock  is  encountered  a  rational 
use  of  explosives  will  both  hasten  and  cheapen  the  work. 

Blasting  Shallow  Holes  in  Hard  Ground 

When  hard  ground  is  encountered  and  the  location  of  the  hole 
determined,  the  shovelers  should  first  remove  the  soft  surface  to  a 
depth  of  from  6  to  8  inches,  or  down  to  the  hard  ground,  and  to  the 
full  diameter  of  the  desired  hole.  This  will  prove  helpful  even  where 
there  is  but  a  few  inches  of  soft  ground.  The  hole  is  then  ready  for 
punching  the  bore  hole  for  loading. 


STEEL  PUNCH  BAR  OR  DRILL 


Punching  tke  Bore  Hole. — ^The  bore  hole  is  a  small  hole  made  for 
loading  the  explosive  and  should  be  located  in  the  center  of  the  shallow 
hole  already  shoveled  out.  This  bore  hole  should  be  1^  inches  in 
diameter.  Where  deep  holes  are  needed  it  should  be  2  inches  in  diameter, 
as  there  must  be  room  for  loading  the  long  charge  of  dynamite. 

The  method  of  punching  the  bore  hole  depends  on  the  nature  of 
the  ground.     In  clay  it  may  be  easily  put  down  by  means  of  a  long 
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chum  drill,  using  a  little  water.  For  harder  ground  a  heavy  drive 
point  or  drill  can  be  driven  down  and  loosened  by  pounding  on  the 
sides,  so  that  it  can  be  easily  removed. 


The  use  of  a  soil  auger  is  often  required  for  finishing  the  bottoms 
of  very  deep  holes  where  churn  drilling  or  punching  is  difficult. 

Holes  can  be  made  entirely  by  the  use  of  the  auger,  but  this  is 
usually  more  expensive  than  punching.  When  the  soil  is  too  dry  to 
stick  to  the  auger,  a  little  water  should  be  poured  into  the  hole.  This 
forms  mud  that  can  be  easily  lifted  out. 

Hard  shale  and  rock  require  the  use  of  rock  drills. 

Loading. — Shallow  holes  are  ordinarily  blasted  by  using  a  half,  or, 
if  the  ground  is  very  hard,  a  whole  cartridge  of  Red  Cross  Farm  Powder, 
Du  Pont  Quarry  Powder,  Red  Cross  Stumping  Powder  or  20  per  cent, 
to  40  per  cent.  Red  Cross  Extra  Dynamite.  TTiis  is  primed  and 
loaded  in  the  bottom  of  the  bore  hole,  usually  without  tamping. 
(See  heading,  "Making  a  Primer,"  on  page  9.)  Either  blasting 
and  fuse,  or  electric  blasting  caps  may  be  used. 

The  effect  of  such  a  blast  is  to 
force  back  the  soil  and  form  a  "pot 
hole"  at  the  bottom,  and  loosen 
the  soil  above  so  that  it  may  be 
easily  spooned  out.  This  avoids 
the  necessity  for  using  a  chisel  or 
other  tool  to  loosen  the  hard 
ground. 

The  greater  part  of  the  ground 
is  packed  back  into  the  wall  and 
bottom,  especially  if  it  is  wet  or 
moist  when  the  blasting  is  done. 
Some  loose  soil  is  usually  left  at  the 
bottom  of  the  hole. 

Blasting  Deep  Holes  in 
Hard  Ground 

The  method  of  loading  must 
be  changed  for  deep  holes,  or  else  a  loading  for  a  shallow  hole 

tight  bridge  or  plug  of  dirt  will  be     '"«'■''»«-  p'™'  i?,^^«™  "^  "  »-»^ 
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left  at  the  top.  To  prevent  this,  the  charge  must  be  distributed 
along  the  hole. 

This  distribution  may  be  made  in  three  different  ways. 

Method  A. — Use  a  straight,  narrow  lath,  reed,  or  stick,  as  long  as 
the  hole  ts  to  be  deep.    Cut  the  cartridges  into  two  or  three  pieces. 


-^  rTl  ..  ■      1^  ^  ifl 


DYNAMITE  CHARGES  TIED  TO  STICK  AND  READY  TO  LOAD 

FOR  A  POLE  HOLE  BLAST 

The  UDOunt  ai  djraamiu  id  each  chirKC  muiE  b«  goveinfd  br  the  Krenith  ot  the 

dynuiilc  and  by  The  hirdocn  oF  the  iraund. 

Tie  one  piece  of  dynamite  to  the  side  of  the  stick  at  one  end,  from  6 
to  10  inches  further  up  tie  a  second  piece.  Continue  this  to  within  12 
to  18  inches  of  the  top,  where  a  half  cartridge  primer  (see  paragraph 
"Making  a  Primer")  is  used. 

The  charge  thus  arranged  is 
placed,  with  the  primer  end  up,  into 
the  hole,  and  fired.  Tamping  is 
seldom  required. 

Method  B. — Space  the  pieces  of 
cartridge  as  has  been  described,  on 
the  edge  of  a  sheet  of  heavy  wrap- 
ping paper,  with  the  primer  at  one 
end.  Roll  into  a  long  cylinder  or 
rod,  and  fasten  the  dynamite  with 
pins  stuck  through  from  the  outside. 
This  method  is  not  generally  con- 
sidered so  satisfactory  as  method 
"A,"  as  the  paper  cylinders  may  be 
hard  to  make,  or  may  give  trouble 
in  the  wind.  The  loaded  cylinder  is 
placed  in  the  hole  in  exactly  the 
same  manner  as  the  charge  tied 
to  a  lath. 

Method  C. — ^When  neither 
straight  laths  nor  wrapping  paper 
are  obtainable,  good  loading  can  be 
accomplished  by  dropping  the  de- 
sired fraction  of  a  cartridge  to  the 
bottom  of  the  hole.  On  this  drop 
and  press  into  place  with  the  tamp- 
ing stick,  one  or  more  small  sticks  .h^^JriIeU.7iS»l'°<.f  .L^h.^.^?i■ri»c'^tia 
or  strong  weeds  broken  to  the  length     ^  .'Jj  b'«^  m"''  '""  '"*■"■**  '"*  *"^  ''"'■ 
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to  which  it  is  desirable  to  space  the  next  charge.  Place  the  second 
charge  and  repeat,  using  more  short  sticks,  until  the  primer  is  needed. 
The  sticks  must  not  be  large  enough  to  fill  the  hole. 


Care  must  be  exercised  to  see  that  the  sticks  do  not  slip  past  the 
dynamite  and  that  the  dynamite  rests  on  the  top  of  the  stick. 

This  method  can  often  be 
used  to  good  advantage  in  isolated 
places  where  the  material  for  the 
other  methods  is  hard  to  obtain. 

No  matter  which  method  is 
used,  care  must  be  exercised  to  see 
that  the  space  between  the  charges 
is  not  plugged  up,  as  the  lower 
charges  are  exploded  by  the  shock 
of  the  top  charge  or  primer.  The 
presence  of  a  plug  or  of  tamping 
between  the  charges  may  be  suffi- 
cient to  blanket  off  this  shock 
and  leave  the  bottom  charges  un- 
exploded. 

The  explosive  recommended  is 
Red  Cross  Extra,  40  per  cent,  or 
stronger.  In  warm  weather  Du 
Pont  Straight,  40  per  cent,  or 
stronger,  is  used  to  good  advantage, 
as  the  charges  can  be  spaced  further 
apart,  and  there  is  a  reduction  in 
the  slight  danger  of  misfires  and 
un exploded  charges. 

The  top  or  soft  ground  should 

be  shoveled  out  before  blasting,  as 

was  recommended  for  shallow  holes. 

La.<iiBE.dHi.hobbyM«hDd-'C"ii»wiiitiht  This  assists  in  confining  the  blast 

!;;^'td"ic°/,;'".hW{.1;;;rd':^;^' -""*"■  °""^   to  the  desired  area. 
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Reports  on  Blasts  for  Deep  Holes 

In  a  hard  ctay  toil,  an  effort  wai  made  to  blut  4>j'-foot  pole  hole).  The  bore  hole* 
wctc  made  with  an  auger.  The  paper  cylinder  method  wai  used.  The  top  wa*  ihoveled 
out  before  loading. 

Holt  No.  ;.— Half  caniidge  of  Du  Pont  Straight  60  per  cent,  in  bottom  of  hole,  hall 
cartridge  Red  Crost  40  per  cent.,  2  feet  from  top.  Cap  in  top  cartridge,  untamped. 
Remits:  Poor;  hole  not  luffidently  opened  up  at  top  and  earth  fell  in,  filling  up  the  h<^. 

Hole  No.  ?, — One-third  cartridge  Du  Pont  Straight  60  per  cent,  in  botiomi  one-third 
canridge  Du  Pont  Straight  60  per  cent,,  8  inchei  from  bottom;  half  cartridge  Red  Crow 
40  pet  cent.,  20  inchei  below  surface.  Cap  in  top  charge,  untamped.  Result*;  Good; 
hole  dean  and  open. 

Bole  No.  3. — One-third  cartridge  Du  Pom  Straight  60  per  cent,  at  bottom,  tame 
12  inche*  up.  Same  12  inches  further  up,  cap  in  top  cartridge,  untamped.  Rciultt: 
Same  ai  No.  2  e^icept  more  earth  thrown  out  of  hole. 

Holf  No.  4. — Five  quarter  cartridges  Du  Foni:  Straight  60  per  cent,  evenly  dit- 
tributed  about  6  inchei  apart,  beginning  at  bottom  hole,  untamped,  cap  at  top.  Reauitt: 
Good;  hole  uniform  in  tiie  top  and  bottom,  and  dirt  blown  out. 

Hole  No.  5.— Four  quarter  canridgei  Red  Cross  40  per  cent,  distributed  same  a* 
No.  4.    Results:  Good;  same  as  No.  7;  not  quite  to  much  dirt  blown  out. 

Hole  No.  6.— One  and  a  quarter  cartridges  Du  Pont  Straight  40  per  cent,  in 
small  pieces  in  paper  lube.  Pieces  about  4  inches  apart  beginning  at  bottom  to  within 
14  inchei  of  surface.    Results:   Excellent  hole,  clear  of  dirt. 

Hale  No.  7.— la  hard  clay  troubled  with  shale,  Red  Cross  Extra  40  per  cent.  Five 
ieei  deep.  Charged  from  bottom  to  top  with  1,  K,  1,  Ki  K  cartridge  chatgei,  spaced 
8  inchei  apart.     Excellent  hole. 


Only  1  wosdin  luifrint  nkk  •hnild  be  UHd  for  laidini  tai  lut^nt  hoh*. 
On  no  bt  nidt  (ran,  the  hudic  of  m  ihovd. 

FIRING. — May  be  by  means  of  blasting  caps  and  fuse,  or  by 
electric  blasting  caps.  When  fuse  is  used  it  should  always  be  cut  long 
enough  to  give  the  blaster  time  to  retire  to  a  safe  distance.  If  electric 
firing  is  practiced,  the  leading  wire  should  be  long  enough  to  keep  the 
blaster  well  away  from  the  shot. 


SPOON  SHOVEL  WMH  LONG  HANDLE 

CLEANING  OUT  HOLES.— An  ordinary  post-hole  di^er  or  a 
spoon  shovel  is  desirable  for  removing  the  loose  earth.  No  digging 
bars  are  necessary,  the  earth  being  well  broken.  The  average  time  for 
cleaning  the  hole  to  receive  the  pole  is  5  to  10  minutes. 
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CX)STS. — ^Taking  the  cost  of  a  hole  by  hand  digging  at  50  cents, 

a  fair  average,  blasting  these  holes  would  cost  as  follows: 

Hole  No.  4  Hole  No.  S 

For  Dynamitt  and  Caps 13  A  cenM  9K  cents 

Fuse  and  Matches      1           "  1           " 

For  Labor 14         "  14 

For  Supervision , 3          "  3         " 

Total  Cost .51  A     '■  27>i      " 

NUMBER  OF  HOLES  PER  DAY.— The  total  number  of  holes 
per^day^will  be  greatly  increased  when  dynamite  is  used.  The  labor  is 
much  less,  and  the  poles  may  be  more  firmly  set,  as  the  earth  about 
the^hole  is  packed  by  the  explosion,  thereby  reducing  the  amount  of 
tamping  necessary  when  the  pole  is  set.  Thus  indirectly  a  considerable 
saving  is  effected. 

GANG  WORK. — Less  men  are  required  when  dynamite  is  used. 
The  gang  may  be  made  up  as  follows: 
Wagon  with  tools  and  dynamite; 
Two  diggers; 

One  man  with  flags  and  dynamite; 
One  digger  to  trim  Up  hole; 
One  man  with  fuse  and  blasting  caps. 
Tliese  are  followed  by  the  regular  pole-raising  gang,  or  they  gp 
back  and  set  poles  after  shooting  a  given  stretch  of  holes. 


BLASTING  THE  POLE  HOLE 
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The  long  cartridges  arc  preferably  made  near  where  they  are  to  be 
used,  and  should  not  be  made  up  in  targe  amounts  as  changes  in  the 
soil  may  necessitate  changes  in  the  quantity  of  dynamite  used.  All 
precautions  should  be  exercised  in  shipping,  hauling  and  handling  the 
explosives  and  supplies  used. 

The  diners  make  the  holes. 

Two  holes  behind  the  diggers  comes  the  "loader,"  who  puts  the 
cartridge  in  the  hole,  and  places  a  red  flag  on  top  of  same. 

One  hole  behind  the  "loader"  comes  the  "shooter." 

Every  ten  holes  the  "loader"  may  recover  the  ten  flags  taken 
up  by  the  "shooter." 

While  it  is  possible  for  one  man  to  load  and  shoot,  this  is  not 
advisable. 

A  rule  should  be  that  four  men  comprising  the  gang  should  not 
get  out  of  sight  of  each  other.  Such  a  gang  will  complete  from  thirty 
to  fifty  holes  a  day — say  a  mile  of  poles  per  day  of  10  hours. 

Summary  of  Results 

The  dynamite  method  is  not  only  easier  than  hand  digging,  but 
actually  costs  less.  There  is  practically  no  danger.  Greater  progress 
can  be  made  with  the  line,  especially  in  hard  soils.  In  the  majority 
of  cases,  one  cartridge  of  40  per  cent.  Straight  Dynamite  will  do  the 
■work. 

As  the  average  telephone  man  is  not  familiar  with  handling  ex- 
plosives, clear  instructions  of  a  general  nature,  particularly  as  to  cutting 
the  cartridges,  putting  in  fuse,  and  loading,  should  be  given  by  the 
foreman. 

A  construction  crew  who  once  employs  the  dynamite  method  will 
become  an  enthusiastic  advocate  of  it  and  will  not  readily  return  to 
the  hand  method. 

Blasting  Deep  Hotes  in  Rotten  Shale 

For  blasting  boles  in  rotten  shale  and  similar  material,  the  method 
of  loading  and  the  explosives  suggested  are  useful,  the  only  material 
variation  being  that  heavier  loading  will  be  required.  It  is  often  advis- 
able to  tamp  the  top  of  the  hole.  The  top  charge  or  primer  should  not 
be  too  heavy  as  a  heavy  blast  at  the  surface  has  a  tendency  to  blow 
out  a  decided  crater.  Often  a  full  cartridge  of  60  per  cent,  strength 
dynamite  will  be  needed  at  the  bottom. 

Blasting  Holes  in  Solid  Rock 

As  it  is  impossible  to  force  back  the  sides  of  the  holes  in  solid 
ft>cki  as  is  done  in  blasting  in  hard  clays,  modifications  in  the  method 
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of  loading  are  required.  Ordinarily 
holes  are  not  put  down  so  deep  in 
rock  as  in  hard  ground. 

After  excavating  the  hole  down 
through  the  soil,  if  any  is  present, 
drill  a  hole  from  12  to  18  inches  into 
the  rock.  Load  this  with  a  full 
cartridge  primer  pressed  well  to 
the  bottom,  tamp  the  hole  tight, 
and  fire. 

If  the  loading  is  heavy  enough 
this  wilt  shatter  the  rock  to  the  full 
depth  of  the  blast.  When  the  loose 
fragments  have  been  removed,  drill 
another  hole  to  about  the  same  depth 
and  load  as  before. 

The  explosive  used  for  this  work 
should  never  be  of  a  lower  strength 
than  Red  Cross  Extra  40  per  cent, 
strength,  and  for  hard  rock  50  or 
60  per  cent,  strength  is  often  better. 

Digging  Holes  for  Tower 
Foundations 

These   same   recommendations 
will  be  found  equally  pertinent  to 
In  bird  nek  the  ban  bok  miuc  not  be  Jap.     the  digging  of  the  holes  for  tower 
iriit  ■  Kcund  bole.    oUud  lin  ^L^^to  ^     fouudations,  where  towers  are  used 

dupe  of  (bt  bluied  bde.  .  i        r   i  i 

mstead  oi  long  poles. 
After  the  blasting,  the  hole  can  be  cleaned  out  and  is  then  ready  for 
pouring  the  concrete.     The  bottom  of  the  hole  is  usually  left  in  a  good, 
firm  condition. 

Tamping  Poles  in  Blasted  Holes 

When  the  blasting  is  properly  done,  and  the  hole  cleaned  out,  the 
pole  may  be  erected  and  tamped  in  the  usual  manner.  Good  blasring 
does  not  injure  the  sides  of  the  holes  In  such  a  manner  as  to  cause 
trouble  from  leaning  poles. 

Use  a  Minimum  of  Dynamite 

As  excessively  heavy  charges  are  apt  to  blow  out  too  large  a  hole, 
or  injure  the  side  of  the  hole  so  that  good  tamping  is  impossible,  use 
only  enough  dynamite  to  do  the  required  work. 


DiclzedbyGoOglC 


Watch  the  progress  of  the  blasting  and  increase  or  decrease  the 
charges  as  the  nature  of  the  ground  varies. 

Making  a  Primer  With  Blasting  Cap  and  Fuse 

The  act  of  placing  the  detonator  in  the  charge  is  known  as  priming 
and  the  cartridge  of  explosive  with  the  detonator  in  it  is  called  a  "  primer." 

In  the  preparation  of  the  primer,  when  using  fuse  and  blasting 
cap,  examine  your  dynamite  and  see  that  it  is  not  frozen.  Frozen 
dynamite  is  hard  and  rigid,  and  dangerous  to  handle;  when  thawed 
it  is  soft.  Next  examine  your  fuse.  Cut  oif  and  discard  an  inch  or 
two  from  the  end  of  the  coil  as  it  may  have  attracted  moisture  from 
the  air.  See  that  the  fuse  is  not  stiff  and  brittle^  if  in  this  condition 
it  is  advisable  to  warm  slightly  and  cut  the  required  length  from  the 
roll  with  a  sharp  knife  or  pruning  shears.  The  cut  should  be  made 
squarely  across  and  not  diagonally. 

Sometimes  in  the  cutting  the  end  becomes  •flattened,  thereby 
making  the  end  of  the  fuse  too  large  to  enter  the  blasting  cap.  When 
this  happens  squeeze  the  end  round  with  index  finger  and  thumb. 
Open  the  cap  box  and  allow  one  blasting  cap  to  slide  gently  into  the 
open  hand,  but  uttder  no  circtimitances  pick  a  blailing  cap  out  of  the 
box  with  a  piece  of  wire,  stick,  or  other  hard  substance.  See  that  there 
is  no  grit  or  trash  in  the  blasting  cap.  Slip  the  end  of  the  fuse  gently 
into  the  blasting  cap  until  it  is  against  the  charge  in  the  bottom.  Do 
not  twist  the  fuse  as  the  friction  might  cause  a  premature  explosion. 
Then  take  the  Du  Pont  cap  crimper  and  fasten  the  blasting  cap  to  the 
fuse  with  a  crimp  close  to  the  open  end  of  the  copper  shell.  These 
operations  are  not  dangerous,  but  should  be  done  carefully,  as  crimping 
the  loaded  end  of  the  blasting  cap  would  explode  it.  If  the  primer 
is  to  be  used  in  a  wet  hole,  smear  a  little  hard  tallow,  soap  or  similar 
substance  (not  oil  or  thin  grease)  around  the  top  of  the  blasting  cap 
to  insure  against  water  leaking  in  and  ruining  the  blasting  cap  before 
it  is  fired.  The  blasting  cap  is  then  ready  to  be  inserted  into  the  dyna- 
mite. 

There  are  two  rehable  ways  of  doing  this — in  the  side  and  in  the 
end. 

The  Side  Method  of  Priming  with  Fuse  and  Blasting  Cap. — Punch 
a  hole  diagonally  into  the  side  of  the  cartridge,  near  the  end  and  point- 
ing toward  the  center  to  a  sufficient  depth  to  receive  the  entire  blasting 
cap.  Insert  the  blasting  cap  crimped  on  the  fuse  and  tie  it  there  with 
a  piece  of  cord.  This  method  has  the  advantage  of  leaving  a  good 
place  to  apply  the  tamping  stick  in  seating  the  primer  in  the  hole. 
(See  Plate  A.)  It  is  not  feasible  for  loading  pieces  of  a  cartridge  shorter 
than  a  half  cartridge. 
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PLATE  B 

METHOD  O?  PRIMING  IN  THE  END  WITH  BLASTING  CAP  AND  F 
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The  End  Method  of  Priming  with  Fuse  and  Blasting  Cap. — Crimp 
the  blasting  cap  to  fuse  as  before.  Punch  hole  in  end  of  the  dynamite 
cartridge.  Insert  the  blasting  cap  crimped  to  fuse.  Tie  one  end  of 
a  piece  of  string  around  the  dynamite  cartridge,  about  2  inches  from 
the  end,  firmly,  so  that  it  will  not  slip.  Tie  other  end  of  string  to  the 
fuse,  about  1  inch  above  dynamite  cartridge.  The  strain  of  the  fuse 
will  now  come  on  the  string  which,  if  tied  tightly  at  both  ends,  will 
not  allow  the  blasting  cap  to  pull  out.  (See  Plate  B.)  Do  not  prime 
a  cartridge  before  cutting  it  into  short  pieces,  as  the  knife  might  cut 
into  the  blasting  cap  and  explode  the  charge.  Do  not  lace  the  fuse 
through  the  cartridge. 

Priming  with  Electric  Blasting  Cap. — Either  of  the  above  methods 
may  be  used  for  priming  with  electric  blasting  caps,  making  sure  that 
the  string  is  tied  to  the  wires  so  that  it  will  not  slip.  Never  half-hitch 
the  wires  around  the  cartridge. 

The  holes  can  be  punched  in  the  dynamite  with  the  handle  of 
the  cap  crimper,  or  with  a  wooden  awl,  and  should  always  be  deep 
enough  to  receive  the  entire  blasting  cap. 

When  the  primer  is  to  be  of  only  half  a  cartridge,  punch  a  hole  in 
each  end  of  the  cartridge  and  cut  the  canridge  in  two  before  inserting 
the  blasting  caps. 


CUTTING  CARTRIDGE  IN  HALF 


Cuttins;  a  Dynamite  Cartridge  in  Half 

When  small  charges  are  desired  it  becomes  necessary  to  cut  car- 
tridges. This  should  be  done  with  a  sharp  knife.  Hold  the  cartridge 
finnly  in  one  hand  and  the  knife  in  the  other.  Giving  the  cartridge  a 
rotary  motion,  cut  the  paper  all  the  way  around  and  then  bend  the 
cartridge  slightly,  when  it  will  come  apart  just  where  the  paper  is  cut. 
Never  try  to  cut  a  frozen  cartridge,  nor  a  primed  cartridge. 
12 
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Thawins 

Frozen  dynamite  is  easily  recognized  because  it  is  hard  and  rigid. 
The  best  way  to  thaw  dynamite,  and  to  keep  it  thawed  until  it  is  to 
be  used,  is  in  a  thawing  kettle  made  for  the  purpose.  It  may  be  thawed 
by  leaving  it  spread  out  on  a  shelf  in  a  warm  room  (not  in  a  dwelling) 
over  night,  or  by  burying  it,  while  in  the  case,  in  - 

green  manure.  It  may  also  be  thawed  by  putting 
it  in  a  covered,  water-tight  pail  and  hanging  this 
pail  in  warm  water  and  it  may  be  carried  to  the 
work  in  a  dry  box  if  covered  with  an  old  coat,  a 
piece  of  blanket  or  something  of  the  kind  to  keep 
it  warm.  It  is  exceedingly  dangerous  to  try  to 
thaw  dynamite  in  front  of  an  open  Rre,  or  in  hot 
sand,  or  ashes,  or  on  hot  stones,  or  metal  or  steam 
pipes,  or  in  an  oven,  and  it  is  in  attempting  to  du  font  thawing 
thaw  dynamite  in  some  of  these  ways  that  acci-  kettle 

dents  frequently  happen.    Do  not  attempt  to  thaw  dynamite  by  putting 
the  cartridges  in  hot  water  or  by  turning  a  jet  of  steam  on  it. 

The  Du  Pont  Thawing  Kettle  is  made  in  one  piece  with  an  out- 
side jacket  for  the  hot  water.  The  No.  1  size  holds  30  pounds  of  dyna- 
mite and  No.  2  size  60  pounds. 

The  water  must  never  be  heated  in  the  kettle,  but  must  be  heated 
in  some  other  vessel,  and  when  not  too  hot  to  burn  the  hand,  poured 
into  the  water  compartment  when  the  dynamite  compartment  is  empty. 
It  is  dangerous  to  heat  the  water  in  the  Du  Pont  Kettle  even  when  the 
dynamite  section  is  empty,  because  there  may  be  a  little  nitroglycerin 
in  it  which  has  soaked  out  of  the  dynamite  previously  thawed.  Dyna- 
mite should  not  be  put  into  the  thawing  kettles  without  first  carefully 
wiping  out  the  dynamite  compartment  clean  and  dry. 

Do  not  place  a  thawing  kettle  over  a  hre  while  it  contains  dynamite. 

Explosives    and    Blasting:    Sup- 
plies Required  for  Blasting 
I  Pole  and  Post  Holes 

Dynamite  is  packed  in  cases  containing 
I  25  or  SO  pounds  net  weight.  The  cartridges 
I  are  IJ^  inches  diameter  by  8  inches  long 
I  and  weigh  about  eight  ounces  each.  Car- 
'  tridges  are  marked  with  the  brand  of  dyna- 
mite, and  the  trade  mark  of  the  Du  Pont 
Company. 
13 
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INSTRUCTIONS  GOVERNING  THE  USE  OF  EXPLOSIVES 

These  inBtrucciona  cover  the  more  important  precautions  that  ihould  be  taken  to 
avoid  accident*  and  insure  safety  in  the  uk  and  handling  of -explonves,  with  >pe<^ 
reference  to  dynamite  and  blasting  suppliei.     They  must  alwayi  be  handled  carefully. 

1.  Handlinc  Dynamite,  No  one  except  a  properly  qualified  employee,  knowo  as 
a  Powder  Man,  should  be  allowed  to  uie  or  handle  dynamite  or  blasting  luppliet. 

The  Powder  Man  should  be  able  to  read  and  write  the  En^sh  language.  It  would 
be  well  for  him  to  read  Bulletin  No.  17,  isiued  by  the  U.  S.  Bureau  of  tSaa,  entitled 
"A  Primer  on  Explosives  for  Coal  Miners." 

2.  Portable  Macaiihes.  It  is  well  to  convey  the  explojives  from  the  main  maga- 
zine to  the  piece  of  work  in  a  portable  magazine,  consisting  of  a  strong  but  light  wooden 
box  with  the  inside  dimensions  of  15^  inches  long  by  9  inches  wide  by  S  inches  hi^. 
provided  with  handles  and  a  cover  that  can  be  locked.  The  material  for  this  magazine 
should  be  not  less  than  }4  inch  in  thickness  when  finished.  The  capacity  is  approximately 
25  pounds.  The  cartridees  should  never  stand  on  end,  but  should  be  laid  flat  in  the 
magazine.  The  inside  of  the  ban  should  be  free  from  the  exposure  of  nails,  screws  or 
metalof  any  kind.  The  magazine  should  be  painted  a  bright  red  and  the  word  "Dynamite" 
plainly  painted  in  black  letters  on  the  two  ends  and  the  front  and  back  of  the  magazine. 

In  case  the  magazine  becomes  stained  with  the  nitroglycerin,  scrub  well  with  a 
hard  brush  and  a  solution  composed  of  one  quart  wood  alcohcd  and  one-quarter  pound 
sulphide  of  sodium  or  sulphide  of  potassium.  Use  plenty  of  the  liquid  so  as  to  thoroughly 
decompose  the  nitroglycerin. 

The  box  should  be  lined  with  paper  saturated  with  parafEne  or  other  material  im- 

KrviouB  to  liquid  nitroglycerin.  Each  time  the  box  is  refilled  with  dynamite,  it  should 
relined. 
When  placing  the  cartridges  in  the  magazine,  the  tiottom  of  same  should  be  coveivd 
with  about  ^  inch  of  sawdust,  then  the  cartridges  of  dynamite  packed  thereon,  covend 
by  another  la3^r  of  sawdust,  so  that  the  cartridges  are  approximately  K  inch  apart. 
If  the  sawdust  shows  any  siens  of  leakage  of  nitroglycerin,  it  should  be  destroyed  and 
new  sawdust  used  for  repacking. 

3.  Stokagi  of  Dynamite.  All  dynamite,  when  not  being  used,  should  be  stored 
in  a  safe,  dry  and  well  ventilated  magazine.  It  should  be  kept  under  lock  and  key,  in 
charse  of  an  authorized  employee  (Powder  Man),  who  will  be  responsible  for  its  care. 

under  no  circumstances  should  gunpowder,  blasting  powder,  railroad  fuses,  railway 
torpedoes,  electric  blasting  caps,  blasting  caps,  or  other  explosives  he  stored  in  the  same 
building  with  dynamite. 

Blasting  caps  or  electric  blasting  caps,  when  not  in  use,  should  be  stored  in  a  separate 
building,  which  is  dry  and  well  ventilated. 

4.  Transporting  Dvnamite.  When  transporting  dynamite  by  train,  the  'instruc- 
tions issued  by  the  Bureau  for  the  Safe  Transportation  of  Explosives  should  he  strictly 
complied  with.  Copies  of  these  instructions  can  be  obtained  by  making  requisition  on 
the  Bureau,  whose  address  is  New  York  City,  N.  Y.  Explosives  or  blasting  supplies  of 
any  character  whatever  should  never  be  transported  on  a  passenger  train  under  penally 
of  a  very  heavy  fine  and  imprisonment. 

When  necessary  to  transport  dynamite  by  wagon,  the  wagon  should  be  in  good 
condition  and  eauipped  with  springs.  The  wagon  box  should  be  free  from  the  exposure 
of  any  nails,  holts,  sciews,  or  metal  of  any  kind. 

Dynamite  should  not  be  transported  in  the  same  wagon  with  blasting  caps,  electric 
blasting  caps,  metal  tools  or  any  inflammable  material. 

No  explosives  should  be  left  in  a  wagon  unless  the  wagon  is  in  charge  of  an  authorized 
Powder  Man. 

5.  Danger  or  L[r,rfTEi>  Pcfes,  Cigaks,  Matches,  Etc.  Parties  handling  explosives 
should  not  smoke,  nor  light  matches,  nor  carry  marches,  or  other  combustible  material 
while  handling  dynamite  or  blasting  supplies.  Nor  should  they  carry,  nor  deposit  either 
at  or  near  blacksmith  shops  or  other  places  where  there  are  fires  or  flying  spaiks. 

Never  catty  electric  blasting  caps,  blasting  caps  or  dynamite  in  the  pocket. 
Never  carry  electric  blasting  caps,  blasting  caps  or  dynamite  at  the  same  time. 
If  necessary  to  move  them  both  any  distance,  make  separate  trips. 

6.  Opening  Box  Containing  Dvnamite.  The  only  tools  necessary  for  opening 
boxes  containing  dvnamite  are  a  wooden  wedge  and  a  wooden  mallet.  Never  use  a  nail 
puller,     A  screwdriver  may  be  used  only  for  removing  screws. 
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EXPLOSIVES 

FOR  QUARRY  BLASTING 

THE  cost  of  blasting  in  quarries  is  very  largely  dependent  upon 
the  explosive  selected,  and  the  method  of  using  it. 
In  order  to  properly  select  an  explosive  to  inaure  lowest 
cost  of  production,  it  is  necessary  to  condder  the  conditions  attending 
its  use.    These  are  classified  as  follows : 

Quality  of  Stone. — Hard  or  soft;  tough  or  brittle;  cleavage  and 
stratification,  distinct  or  indistinct. 

Condition  of  Stone. — Sofid  or  fissured;  compact  or  loose;  strati- 
fication, horizontal,  vertical,  pitching  or  dipping. 
Purpose  for  Which  Stone  is  Used: 
L&rge  Size:  Small  Size: 

Dimension  stone,  Stone  and  ore  for  crushers, 

Blocks,  Furnace, 

Stone  for  fills.  Kilns  and  ballast. 

Rip-raps  and  cribbing. 
Kind  of  Bore  Hrfe. — Well  drill — deep,  large  diameter;    hammer 
drill — shallow — vertical  or  down  holes;    horizontal  or  snake  holes; 
blasting  by  means  of  small  tunneb. 

General  Quan;  Conditions.— Height  and  length  of  face;  relation 
of  face  to  cleavage  planes;  wet  or  dry;  distance  from  buildings,  rail- 
roads or  highways;   thawing  facilities. 

Labor  Conditions. — High  or  low  class;  scarce  or  plenty;  high  or 
low  wages. 

The  different  combinations  of  the  above  conditions  are  met  by 
selecting  the  exploave  having  those  properties  best  suited  to  the  con- 
ditions, and  by  using  that  explosive  in  the  most  effective  way. 
THE  PROPERTIES  OF.  EXPLOSIVES 
The  properties  of  explo^vee  which  should  be  given  attention  are: 
Strmngth,  Wat*r  Rwstancm, 

QaicknmMB,  Cold  R**istance. 

Dmnaity, 
StrengUi  oi  Explosives. — If  the  explosive  is  too  strong,  reducmg 
the  charge  may  prove  effective,  but  the  proper  step  is  to  secure  a  weaker 
exploove.    When  the  charge  is  reduced,  it  does  not  rise  as  high  in  the 
bore  bole  and  the  upper  stone  may  not  be  properly  brok^i. 


DidilzedbyGoO^IC 


SELECTING  THE  PROPER  EXPLOSIVE 

From  the  foregoing  explanatioo  of  the  characteristics  of  exptodves, 
the  quarryman  is  now  in  position  to  give  attention  to  the  selection  of 
an  explosive  most  suitable  for  his  quarries. 

The  following  list  gives  the  names  of  brands  of  Du  Pont  explosives 
and  the  properties  of  each: 

Red  Cross  Straig^ht 

Strength  from  25  per  cent,  to  60  per 
cent.; 

Higher  Grades:    Very  quick  and  shat- 
tering; 

Lower  Grades:    Moderately  quick  and 

shattering;  c«.oritoC«».9»*«-T 

Density:   Averages  105,  1}4  in.  x8  m.  Dn.*iit™ 

eartridgeSj  per  50  pounds,  with  5  per  cent,  variation  «tber 
way; 

Will  rarely  freeze  in  the  coldest  weather;  will  remain  under  water 
a  few  hours  without  deteriorating. 


Red  Cross  Extra 

Strength:  20  per  cent,  to  60  per  cent.;  a  little  slower*  than  Red 
Cross  Straight — more  spreading  effect; 

Density:  Averages  102,  1^  in.  x8  in. 
cartridges  per  50  pounds,  with  5 
per  cent,  variation  either  way; 

Will  rarely  freeze  in  the  coldest  weather; 

Will  not  deteriorate  after  a  few  hours 
under  water  if  cartridge  shells  are 
not  cut  or  broken.  Will  stand 
water  for  a  short  time  even  when 
the  cartridge  shells  are  cut  or 
broken. 
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Red  Gross  Gebtin 

Strength:  40  per  cent,  to  90  per  cent.; 

Moderately  slow; 

Density:  Averages  87,  IJ^  in.  x8  in. 
cartridges  per  50  pounds,  with  5 
per  cent,  variation  either  way; 

Will  rarely  freeze  in  the  coldest  weather; 

Slightly  affected  by  water. 


Cacb  or  Dc  Pom-  Qoibbt  Powon 


C«KTminai  or  Rid  C>om  Gblatiii  Dntuim 

Du  Pont  Quarry  Powder 

One  strength  only; 

About  equal  to  Red  Cross  Straight  40 

per  cent,  strength  in  quickness; 
Density:    Averages  105,  1J4  in-x8  in. 

cartridges  per  50  pounds,  with  5 

per  cent,  variation  either  way; 

Will  rarely  freeze  in  the  coldest  weather; 

Will  remain  under  water  a  few  hours 

without  deteriorating. 


CiKTBiDoa  OF  Dn  Pont  Quaut  FowomB 

Du  Pont,  Repauno,  Forcite  and  Forcite 
Special  Gelatin 

Strength:  35  per  cent,  to  75  per  cent.; 

Moderately  alow; 

Density:     Averages  88,  1}4  in.  x  8  in. 

cartridges  per  50  pounds,  with  5  per 

cent,  variation  either  way; 

Will  rarely  freeze  in  the  coldest  weather;  

Not  affected  by  water.  CAaiorDoFoNrOBLATniDirH 
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Du  Pont  Blasting  Gelatin 

One  strength  only:  100  per  cent. — the 
strongest  blasting  explosive; 

The  quickest  and  most  shattering  ex- 
plosive manufactured; 

Density:  Averages  88,  1}4  in.  x8  in. 
cartridges  per  50  pounds,  with  5 
per  cent,  variation  either  way; 

Freezes  at  45°  F.  to  50°  F,  and  must 
be  thawed  before  using; 

Not  affected  by  water. 
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Du  Pont  Straight 

Has  the  same  properties  as  Red  Cross  Straight  except  that  they 
freeze  at  45°  F.  to  50"  F.  and  must  be  thawed  before  using. 

Du  Pont  Extra 

Has  the  same  properties  as  Red  Cross  Extra  except  that  they 
freeze  at  45°  F.  to  50°  F.  and  must  be  thawed  before  using. 

Du  Pont  R.  R.  P. 

The  weakest  and  slowest  high  explo^ve — ranks  between  blasting 
powder  and  dynamite — granular,  packed  in  bulk  in  four  12)^ 
pound  paper  bags  in  50-pound 
wooden  cases. 

Very  bulky. 

Will  rarely  freeze  in  the  coldest 
weather,  but  explodes  properly 
when  frozen  if  the  lumps  are 
crumbled.  A  40  per  cent,  or 
stronger  Red  Cross  Str^ght,  or 
Du  Font  Strfught,  primer  is  nec- 
essary to  explode  it  with  best 
results. 

Resists  water  better  than  blasting 
powder,  but  should  not  be  used 
iaMPc,nHDB*oo»DDpcnrrR.R.p.  in  wet  work. 
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"A"  and  "B"  Blasting  Powder 

"A"  Blasting  Powder  ia  quicker  than  "B"  Blasting  Powder. 

It  is  weaker  and  slower  than  high  explosives,  and  the  fine  granula- 
tion is  quicker  than  coarse  granulation.  It  causes  a  lifting  and  heaving 
— not  shattering — effect,  and  is  a  little  denser  than  Du  Pont  R.  R.  P. 
"A"  Blasting  Powder  is  not  affected  by  cold.  It  cannot  be  used  in 
wet  work.  It  is  damaged  by  moisture  and  dampness,  but  "A"  Blasting 
Powder  resists  moisture  &  little  better  than  "B"  Blasting  Powder. 

General  Summary 
To  shatter  and  llirow  very  hard,  tou|^  stone:  'Red  Cross  Straight  or 

Du  Pont  Straight  40  per  cent,  to  60  per  cent. 
For  medium  hard  stone :  Lower  strengths,  or  Du  Pont  Quarry  Powder. 
To  turn  out  hard,  tou^  stone:    Red  Cross  Extra  or  Du  Pont  Extra 

40  per  cent,  to  60  per  cent. 
For  medium  hard  stone:    Lower  strengths. 
For  soft,  shaly  stone  or  dimension  stone:  Blasting  Powder  or  Du  Pont 

R.  R.  P.  with  air  spaces  {Knox  System). 
For  very  wet  work:   Gelatin,  or  Blasting  Gelatin. 
In  cold  weaQiw:  Red  Cross  Straightj  Red   Cross  Extra,  all  Gelatins 

(except  Blasting   Gelatin),  Du  Pont  R.  R.  P.,  Du  Pont  Quany 

Powder  and  Blasting  Powder. 

Tamping 

Unless  a  bore  hole  is  compactly  tamped  to  the  mouth  with  damp 
clay  or  a  similar  material,  a  part  of  the  strength  of  the  explosive  is 
generally  wasted. 

Priming 

Blasting  powder  is  ignited  with  fuse,  an  electric  squib  or  a  dynamite 
primer;  Du  Pont  R.  R.  P.  is  exploded  with  a  dynamite  primer.  All 
other  explosives  are  detonated  by  a  No.  6  (Red  Label)  or  stronger  blast- 
ing cap  or  electric  blasting  cap. 

MORE  PROnX  FOR  THE  QUARRY 

Owners  of  Umestone  quarries  should  remember  that  ground  lime- 
stone and  lime  are  valuable  soil  amendments,  and  that  their  use  on 
many  farms  has  brought  about  a  great  increase  in  the  crops.  In  the 
profitable  "inten^ve"  farming  carried  on  by  all  up-to-date  agricultur- 
ists, every  square  yard  of  ground  is  made  to  produce  the  largest  possible 
quantity  of  grain,  fruits  or  vegetables.  This  requires  constant  attention 
to  soil  treatment  and  cultivation,  and  increases  the  demand  for  ground 
limestone,  or  quicklime,  for  soil  improvements. 

A  number  of  quarrymen  have  entered  this  field  and  they  are 
finding  it  one  which  can  be  further  developed  at  a  profit  to  themeelveB, 
as  well  as  to  greatly  improve  the  fertility  of  soil  in  their  community. 
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THE  ADVANTAGES  DERIVED  FROM  THE  WELL 
DRILL  IN  QUARRY  OPERATIONS 

It  is  only  a  few  years  since  the  advent  of  the  well  drill  in  quarry 
operations.  Jtfi  use  has  increased  by  leaps  and  bounds  and  duly  quarry 
operatore  are  adopting  it.  No  one  nowadays  questions  the  success  of 
the  big  drill  and  its  superiority  over  the  air  or  steam  drill  of  tripod  type. 

Universal  interest  has  been  created  by  the  automobile  in  good 
roads.  This,  with  the  tremendous  increase  of  steel  and  concrete  in 
building  and  engineering  operations,  has  caused  a  great  demand  for 
crushed  stone  for  road  mineral,  cement  manufacture,  lime  making  and 
blast  furnace  flux,  etc. 

The  well  drill,  along  with  the  big  crushers  and  the  steam  shovel, 
has  been  an  important  factor  in  'making  it  possible  to  supply  this 
demand.  The  introduction  of  big  machinery  has  revolutionized  quarry- 
ing and  other  rock  excavating  operations. 

The  well  drill  is  proving  more  economical,  efficient  and  convenient 
than  the  old  type  of  drill.  It  is  best  suited  where  the  stratification  of 
the  rock  permits  and  the  height  of  the  face  is  more  than  25  feet. 

It  has  been  found  from  observation  that  the  cost  of  drilling  bore 
holes  with  the  ordinary  tripod  drills  varies  from  10  cents  to  25  cents 
per  foot.  This  wide  variation  of  cost  depends  on  the  character  of  the 
rock,  cost  of  labor,  fuel,  oil,  etc.,  number  of  drills  in  operation  and 
the  accessibility  to  source  of  power,  water,  etc.  The  fewer  the  drills 
in  operation,  if  run  from  a  central  power  plant,  the  higher  will  be  the 
coet  per  foot. 

In  rocks  of  medium  hardness,  such  as  limestone,  a  man  working 
industriously  should  average  from  40  to  60  feet  of  bore  bole  per  ten- 
hour  day.  The  cost  of  drilling  such  rocks  will  seldom  fall  below  15 
cents  per  foot,  in  a  quarry  operating  several  drills.  In  harder  rocks, 
such  as  traps,  syenites,  granites,  etc.,  from  20  to  30  feet  is  an  average 
day's  work,  and  the  cost  will  be  from  20  cents  to  25  cents  per  foot. 

The  cost  of  drilling  a  5^-inch  bore  hole  with  a  well  drill  may  vary 
all  the  way  from  20  cents  to  60  cents  per  foot.  In  several  operations 
the  cost  per  foot  is  less  than  30  cents.  A  good  operator  and  helper 
in  ordinary  limestone,  where  strata  are  flat  and  other  conditions  favor- 
able, can  make  from  20  to  60  feet  per  ten-hour  day. 

In  very  hard  rocks,  such  as  traps,  granites,  etc.,  from  15  to  25 
feet  a  day  should  be  considered  a  fair  day's  work. 

It  is  fur  to  assume  25  feet  per  day  and  30  cents  per  foot  as  an 
average  cost  for  well  drilling. 

In  the  following  table  are  given  the  number  of  cubic  yards  of  rock 
displaced  per  foot  of  bore  hole  at  diGTerent  spacings. 
11 
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Relative  Costs  of  Steam  DrillinK  and  Well  DrilUns 

Assume  for  comparison  180  feet  of  drilling  with  each  type  of  drill. 
The  relative  cost,  assuming  15  cents  per  foot  for  steam  drilling  and 
30  cents  per  foot  for  well  drilling,  would  be: 
Steam  Drill: 

Drilling  180  feet  @  16  cents  ^  127.00. 

At  7  X  7  spacing—  1.81  cubic  yards  per  foot. 

Nine  20-foot  holes  =  180  feet  X  1 .81  ^  325.8  cubic  yards. 

About  140  pounds  of  dynamite  would  be  required. 

140  pounds  @  12.5  cents  per  pound  =  $17.50. 

Total  cost:  J27.00  +  $17.50  =  $44.50. 

Cost  per  yard:  $44.50  •■-  325.8  cu.  yds.  —  13,6  cents  per  cu.  yd. 

An  average  cost  when  three  60-foot  well-drill  holes  are  blasted  is 
about  as  follows: 

DriUing:  180  feet  @  30  cents  =  $54.00. 

At  20  X  20  spacing  =  14.81  cubic  yards  per  foot. 

Three  eO-foot  holes  =  180  feet  X  14.81  =  2,665.8  cubic  yards. 

About  1,350  pounds  of  dynamite  would  be  required. 

1,350  pounds  @  .125  cents  per  pound  =  S168.75. 

Total  cost;  $168.75  +  $54.00  ^  $222.75. 

Cost  per  yard;  $222.75  h-  2,665.8  cubic  yards  =  8.4  cents  per  cubic 
yard. 
Labor  Saving  Effected  by  Use  of  Well  Drill 

The  advantages  of  the  well  drill  over  the  piston-driven  drill  are 
numeroua.  By  carrying  the  bore  holes  the  full  depth  of  the  face,  the 
stone  is  loaded  and  treated  on  one  working  floor.  It  is  unnecessary  to 
emj^oy  a  gang  of  men  to  bar  down  and  clean  off  benches  after  the 
shot  and  to  lift  and  lay  tracks  so  frequently. 

A  quarry  where  15  men  had  been  used  for  this  purpose,  dispensed 
with  them  upon  the  adoption  of  the  well  drill. 

Loading  operations  are  less  frequent,  thus  lessening  the  danger. 
Stone  can  be  shot  down  in  greater  volume  and  in  better  shape,  making 
it  economical  to  use  a  steam  shovel.  No  bench  cleaning  to  do  makes 
it  safer  for  the  men.  It  is  cheaper  and  can  be  used  in  outlying  and 
temporary  operations  where  the  coat  of  installing  a  power  plant  would 
be  out  of  the  question.  It  permits  of  a  greater  spacing  of  bore  holes 
and  eliminates  necessity  of  "squibbing"  or  springing. 

"Springing"  Bore  Holes  Not  Required 

It  is  probable  that  the  well  drill  will  reduce  quarry  costs  in  this 
way  more  than  by  reducing  the  explosive  cost  per  yard  or  ton  blasted, 
the  saving  being  shown  in  general  quarry  costs.     In  all  blasting  the 
13 
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object  to  be  attained  is  Tnnvimiim  breakage  at  least  cost.   The  greater 
the  proportion  of  one-man-stone  after  a  blast  the  better  the  shot. 

Id  limestone  quarries  where  stoue  is  used  for  fluxing  or  lime  making, 
spawls  are  practically  waste.  Too  many  fines  are  a  serious  obstacle 
in  almost  all  stone  operations,  as  the  supply  is  greater  than  the  demand- 
An  ideal  blast  is  one  where  the  least  amount  of  secondary  drilling  and 
blasting  on  the  floor  is  required. 

Production  Costs  Dependent  on  Careful  Selection 
of  Explosives 

The  question  of  the  selection  of  explosives  in  obtainii^  the  de^red 
reaidts  is  of  great  importance  in  quarry  operations.  Each  superintendent 
should  give  the  matter  close  attention.  Explosive  cost  is  one  of  the 
big  items  in  the  production  of  stone,  and,  generally  speaking,  little  or 
no  attention  has  been  given  to  this  important  problem.  It  is  worth 
while  to  consult  an  experienced  engineer  or  explosive  manufacturer  if 
your  cost  is  too  high  or  results  unsatisfactory. 

The  cost  per  pound  of  explosive  is  not  necessarily  the  same  as  the 

explosive  cost  per  yard  of  stone.    A  lai^e  operation  producing  limestone 

for  furnace  flux  made  a  25  per  cent,  saving  in  explosive  cost  mainly 

by  changing  method  of  the  rock  drilling  and  the  handling  of  explosives. 

All  Explosives  Are  Not  Alike 

There  are  a  great  many  explosives  manufactured,  nearly  all  of 
which  differ  in  some  way.  Some  are  slow,  others  quick,  some  dense, 
others  bulky.  Conditions  differ  so  much  in  actual  practice,  that  the 
choice  of  the  proper  explosive  for  a  certain  class  of  work  sometimes 
requires  considerable  patient  labor  and  experimenting.  Some  exploraves 
are  especially  adapted  to  hard,  dense  rocks  and  others  to  the  lifter 
and  seamy  stratification.  Some  are  suited  to  wet  conditions  and  others 
only  to  dry  conditions. 

Low  Freezing  Explosives  Recommended 

During  the  last  few  years,  low  freezing  Straight,  Extra  and  Gelatin 
dynamites  have  been  introduced.  These  explosives  do  not  differ  in 
action  from  the  high  freezing  ones  and  are  just  as  efficient.  Ordinary 
dynamite  freezes  at  about  45°  to  50°  F.  Thawing  explosives  in  winter 
is  expensive,  dangerous  and  tedious.  The  use  of  low  freezing  or  non- 
freezing  explosives  will  meet  ahnost  any  condition  and  are  strongly 
recommended. 

Experienced  Quairymen  Favor  Large  Bore  Holes 

It  has  been  found  by  experience  that  it  is  just  as  cheap  to  drill  a 
SH-iiich  oi'  6-inGh  bore  hole  as  one  of  smaller  bore.    The  larger  bore 
hole  has  the  advantage  of  permitting  a  wider  spacing  and  a  better 
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concentration  of  the  explosives  at  the  bottom,  where  it  is  usually  most 
needed.  It  also  requires  the  use  of  a  heavier  stem  and  drill  bit,  lending 
rigidity  and  steadiness  to  the  machine  and  minimizing  break-downs. 
Squibbing  or  springii^  well-drill  bore  holes  is  not  recommended.  It 
is  a  slow,  tedious  and  expensive  operation  and  is  fraught  with  more 
or  less  danger.  It  is  far  better  to  reduce  the  spacing  of  bore  holes  than 
to  resort  to  springing. 

If  the  rock  is  very  hard  and  the  tow  heavy  or  bottom  bard  to 
pull,  oftentimes  better  results  can  be  obtained  by  using  an  explosive 
of  greater  density,  such  as  Gelatin,  in  the  bottoms. 

The  following  table  gives  the  number  of  pounds  of  various  ex- 
plosives which  can  be  loaded  per  foot  in  bore  holes  of  different  diameters, 
if  the  cartridges  are  slit  and  well  tamped. 

QuANTiTT  OP  Explosives  Which  Can  Be  Loaded  Feb  Foot  in  Bobb 
Holes  of  Different  Diametebs. — CABTaiDOES  Slit  and  Holes 
Well  Tahpeo. 


Ih.p..t 

ludc™. 

"ir" 

DuPont 

Stnvht. 

"oiiiiT." 

"^sr 

'^sr 

R"K 

?ssj; 

TKCBn. 

u.. 

LM. 

"• 

•M 

LB.. 

IM. 

LU. 

3 

4.26 

3.75 

3.68 

3.60 

3.72 

3.25 

3.00 

3'A 

5.68 

5.10 

5.0 

4.89 

5.07 

4.42 

4.08 

4 

7.65 

6.60 

6.53 

6.33 

6.62 

5.72 

6.28 

*H 

9.35 

8.40 

8.38 

8.06 

8.38 

7.28 

6.72 

5 

11.80 

10.60 

10.2 

10.08 

10.35 

9.10 

8.40 

5M 

14.94 

13.2 

12.8 

12.63 

13.0 

11.3 

10.44 

6 

1  17.0 

16.0 

14.7 

14.4 

14.9 

13.0 

12.0 

6M 

19.5 

17.5 

17.25 

16.8 

17.49 

15.2 

14.0 

7 

23.1 

20.4 

20.0 

19.6 

20.28 

17.7 

16.3 

8 

30.2 

26.7 

26.13 

26.6 

26.49 

23.1 

21.4 

Proper  Spacing  of  Bore  Holes 

There  is  no  hard-and-fast  rule  for  the  proper  spacing  of  bore  holes. 
All  depends  on  the  local  conditions.  With  a  5H-inch  bore  hole,  which 
ia  more  commonly  used,  it  is  advisable  at  first  not  to  exceed  20  ft.  x  20  ft. 
in  limestones.  In  harder  rocks  it  is  well  to  begin  with  closer  spacing 
than  this  at  first,  say  15  ft.  x  15  ft.  It  is  a  good  plan  to  begin  low  and 
work  up.  Many  times  when  poor  results  are  attributed  to  the  explosive 
or  ^stem  of  drilling  it  is  found  that  the  fault  lies  in  poorly  placed  bore 
holes,  m&king  an  unbalanced  blast.  This  is  a  subject  requiring  study 
by  tiie  quarrym&n  to  suit  each  local  condition.  As  a  general  rule,  the 
bore  holes  Aoold  never  be  drilled  more  than  20  feet  apart-    The  di»- 
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tAnce  back  may  vary  according  to  character  of  rock  and  method  of 
loadii^.  Bore  holes  should  be  drilled  from  three  to  five  feet  below  the 
quarry  floor  unless  there  is  a  natural  parting  at  that  level  in  which 
case,  if  they  are  drilled  to  grade,  bottom  will  come  clean.  Going  below 
floor  insures  better  breakage,  cleaner  floor  and  permits  of  easy  access 
for  a  steam  shovel  if  used. 

No  rule  can  be  given  as  to  the  amount  of  explosives  to  use  in  bore 
holes  of  given  depths.  The  important  part  is  the  selection  of  the  proper 
explosive  to  produce  the  desired  results.  When  the  proper  selection  ia 
made,  knowing  the  spacing  and  the  number  of  bore  holes,  by  referring 
to  tables  on  pages  12  and  15  the  amount  of  explosives  required  and 
volume  of  rock  to  be  removed  can  be  easily  ascertained. 

As  a  general  rule  a  bore  hole  of  any  depth  should  be  filled  at  least 
half  its  lei^h  with  explosive.  A  40-foot  bore  hole  should  have  20  feet 
of  explosive,  a  60-foot  bore  hole  30  feet,  and  bo  on. 

Location  of  Charge 

In  order  to  obtain  maximum  breakage  and  proper  distribution  of 
the  explosive  in  the  bore  hole,  the  top  of  the  charge  should  be  at  least 
30  feet  from  the  mouth  of  the  bore  hole,  no  matter  what  its  depth. 
General  practice  shows  it  is  best  to  load  to  within  20  feet  of  the  surface 
in  hard  material.  It  'va  absolutely  essential  in  order  to  obtain  maximum 
results  in  blasting  that  the  force  be  properly  distributed. 

In  loading  deep  bore  holes  there  is  nothing  gained  by  loading  the 
explosive  loose;  that  is,  removii^  the  paper  shells.  In  fact,  it  is  more 
dangerous  to  do  so,  as  loose  explosives  may  be  scattered  all  along  the 
walls  of  the  bore  hole  and  at  the  mouth.  When  this  occurs,  there  is 
always  danger  of  a  stone  working  loose  and  becoming  wetted  between 
the  tamping  block  and  wall,  causing  friction  and  setting  off  the  cbaitce. 

Various  Sizes  of  Cartridges  Now  Available 

Explosive  manufactiirers  to-day  put  up  explosives  in  cartridges  of 
almost  every  si^e  up  to  5  inches  in  diameter.  The  quickest  and  safest 
way  is  best.  Simply  slit  the  cartridges  longitudinally  on  two  or  three 
sides,  dropping  each  cartridge  separately  until  about  25  pounds  have 
been  loaded,  and  then  tamp  lightly  with  a  wooden  tamping  stick. 
This  may  be  increased  to  50  pounds  as  you  approach  the  top  of  the 
chaise. 

Bore  Holes  Should  Be  Tamped  Thoroughly 

The  fall,  especially  when  large  cartridges  are  slit,  will  cause  the 
explosive  to  practically  fill  the  bore  bole.    Bore  boles  have  been  loaded 
where  the  powder  was  not  tamped,  blaster  depending  on  the  explomve 
16 
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to  tamp  itself  by  the  fall.  With  Eome  explosives  very  good  results  are 
obtained  in  this  way,  but  it  is  well  to  tamp  all,  as  the  closer  the  con- 
finement the  better. 

All  the  water  possible  should  be  removed  from  the  bore  holes 
befoce  loading  is  started.  If  loading  is  done  in  cold  weather,  care 
should  be  taken  to  see  that  explosives  are  properly  thawed. 

Combination  of  Two  Explosives  Recommended 

In  hard  rocks  a  combination  of  60  per  cent,  and  40  per  cent,  dyna- 
mite is  reconmiended.  A  little  60  per  cent,  should  be  loaded  in  the 
bottom  of  each  bore  hole  and  40  per  cent,  on  top.  In  soft,  flat  limestone 
a  40  per  cent,  explosive  will  usually  be  found  strong  enough,  unless 
the  spacing  or  the  toe  is  heavy.  If  very  wet  and  a  heavy  toe,  a  gelatin 
dynamite  from  40  per  cent,  to  60  per  cent,  is  recommended. 
Position  of  Well-Drill  Bore  Holes 

As  a  usual  thing  well-drill  holes  are  driven  and  blasted  in  one 
line,  the  bore  holes  bemg  equi-distant  from  the  face.  All  the  stone  is 
then  removed  before  the  next  blast  is  made.  Occasionally,  in  very 
hard  material  better  results  are  obtained  by  staggerii^  the  holes. 

There  is  also  another  method  of  drilling  and  blastii^  known  as 
shootii^  against  the  bank,  or  "buffer"  shooting.  By  this  is  meant 
that  a  line  of  bore  holes  is  shot  down  and  then  another  line  back  of 
that  is  blasted  before  any  of  the  debris  from  previous  shot  is  removed. 
The  first  lift  acts  as  a  buffer  to  the  second  blast.  This  method  is  par- 
ticularly well  adapted  to  limestone  formations  in  which  the  stone  is 
flat  and  thinly  laminated  or  disintegrated  on  top,  and  the  face  does 
not  exceed  40  feet  in  height.  It  is  only  necessary  to  loosen  the  bottom 
in  such  a  formation.  "Buffer"  shooting  eliminates  necessity  of  moving 
shovel  as  often  as  when  clear  bank  method  is  used  or  lifting  and  laying 
tracks  so  frequently.  Care  must  be  taken  not  to  load  too  high  when 
this  method  is  used,  as  often  the  break  back  makes  it  difficult  to  drill 
the  next  line  of  bore  lioles. 

Strons  Detonators  Required  for  Best  Results 

Always  use  strong  detonators,  at  least  No.  6  Electric  Blasting 
Caps  and,  better  still.  No.  8.  In  all  holes  at  least  two  detonators  should 
be  used.  A  good  rule  to  follow  is  to  place  a  detonator  every  25  feet  in 
the  explosive  chaise.  If  it  is  necessary  to  splice  extra  lengths  to  electric 
blasting  cap  wires,  the  joints  should  be  carefully  twisted,  but  not 
opposite  or  touching  each  other,  and  well  taped.  The  use  of  sufficient 
primers  serves  the  double  piu-pose  of  assuring  a  thoroi^h  detonation 
of  the  explosive  charge  and  also  affords  a  way  out  in  case  one  or  more 
should  be  broken  or  otherwise  damaged  during  tamping. 
17 
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Dropping  Cartridges  in  Bore  Holes 

In  loading  bore  holes  of  extreme  depth,  the  question  might  arise: 
"  Is  it  safe  to  drop  dynamite  of,  say,  60  per  cent,  or  40  per  cent,  strmgth 
such  a  diBtance'-'"  Usually  there  is  some  water  at  the  bottom  of  the 
bore  hole,  and  the  cartridges  being  slit,  the  dynamite  does  not  receive 
a  very  hard  shock  when  it  reaches  bottom.  The  water  also  serves  as 
a  cushion  and,  when  above  the  water,  the  ^cplosive  already  in  the 
bore  hole  serves  the  same  purpose.  If,  however,  any  heatancy  is  felt 
about  dropping  dynamite  in  this  way,  the  first  few  feet  of  bore  hole 
can  be  loaded  by  attaching  a  sharp  stick  or  spear  to  the  end  of  a  string, 
inserting  the  stick  in  a  cartridge,  and  lowering  almost  to  the  bottom 
of  the  bore  hole;  then  release  the  cartridge  with  a  quick  jerk  of  the 
string. 

The  Proper  Kind  of  Tamping  Block  to  Use 

A  tamping  block  should  be  of  wood  about  4  feet  long,  and  just 
enough  smaller  in  diameter  than  the  bore  hole  to  have  good  clearance. 
Do  not  use  a  block  too  small  in  diameter,  as  there  is  danger  of  loose 
stones  falling  in  the  bore  hole  and  getting  wedged  between  the  block 
and  the  walls,  causmg  trouble  and  anxiety.  The  tamping  block,  if 
necessary,  can  be  weighted  by  boring  a  hole  about  IH  inches  in  diameter 
at  the  bottom  for  about  half  iia  length  and  nearly  filling  same  with 
molten  lead  or  babbitt,  and  closing  the  hole  with  a  wooden  plug.  By 
weighting  the  block  in  this  way  it  is  possible  to  tamp  the  explosive 
better  at  the  bottom  of  the  bore  holes,  where  usually  will  be  found 
some  water.  A  rope  should  be  fastened  at  the  other  end  by  boring  a 
hole  through  the  block  from  side  to  side  and  grooving  above  each  end 
of  the  hole  to  the  top  of  the  block  so  that  the  rope  will  not  project 
beyond  the  perimeter  of  the  block. 

For  very  deep  bore  holes  a  light  tripod  can  be  built  and  the  tamp- 
ing block  operated  by  two  men  with  the  rope  running  through  a  pulley 
at  the  apex.  This  keeps  the  rope  in  the  center  of  the  bore  hole  and  is 
easier  for  the  men  than  lifting  by  hand.  Another  good  arrangconent 
is  a  heavy  block  shaped  like  a  bootjack,  with  a  pulley  at  the  slotted 
end.  This  end  is  simply  placed  over  the  center  of  the  bore  hole  and 
the  rope  is  allowed  to  run  over  the  pulley. 

Tamping  widi  the  drill  stem  by  screwing  a  wooden  block  on  the 
end  is  extremely  dangerous  and  should  never  be  allowed. 

The  use  of  any  metal  parts  in  tamping  is  nmdenmed  by  all  aiitfi<nl- 
ties  and  a  great  many  accidents  have  been  caused  in  diis  way. 

After  each  bore  hole  is  loaded  with  the  explosive  charge  it  should 
be  filled  clear  to  the  mouth  with  clay,  sand  or  soreeningB,  and  tamped, 
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care  b^i^  taken  to  not  break  the  insulation  of  the  electric  blasting 
cap  wirea  or  cordeau  if  used.  Sand  is  the  safest  material  to  uae  for 
tampii^  large  bore  holes. 

Approximate  Amount  of  Stone  per  Pound  of  Explosives 

Below  is  given  briefly  the  record  of  some  blasts  made  in  different 
sections  of  the  country.  An  average  of  four  to  six  tons  of  stone  per 
pound  of  explosive  is  about  what  should  be  expected  in  blastit^  deep 
bore  holes. 

A  blast  in  a  limestone  quarry  in  Tennessee,  stone  used  for  ballast 
and  commercial  purposes,  consisted  of  sixteen  5fi-inch  bore  holes, 
average  depth  75  feet.  Holes  were  spaced  18  feet  apart,  with  average 
face  burden  of  22  feet.  3,750  pounds  of  60  per  cent,  and  3,700  pounds 
of  40  per  cent.  Low  Freezing  dynamite  were  used  in  the  blast,  pro- 
ducung  5.7  tons  per  pound  of  explosive. 

A  blast  in  cement  rock  in  Pennsylvania  consisted  of  fourteen 
5^-inch  bore  boles,  average  depth  86  feet,  spaced  18  feet  apart,  with  a 
face  burden  of  30  feet.  4,850  pounds  of  60  per  cent,  and  3,250  pounds 
of  40  per  cent,  were  used,  producing  55,000  tons,  or  6.8  tons  per  pound 
of  explosive. 

A  blast  in  a  Kentucky  limestone  quarry,  stone  used  for  ballast, 
consisted  of  nine  bore  holes,  average  depth  50  feet,  spaced  18  feet 
apart  and  25  feet  back.  3,250  pounds  of  40  per  cent,  dynamite  were 
used,  producing  16,200  tons,  or  5  tons  to  the  pound  of  explosive. 

A  tdast  made  in  an  Oklahoma  quarry,  where  stone  was  used  for 
railroad  ballast,  consisted  of  8  bore  holes  95  feet  deep,  average  space 
between  boles  28  feet,  with  average  face  burden  33  feet.  2,200  pounds 
of  Blasting  Gelatin,  3,350  poimds  of  60  per  cent,  and  1,250  pounds  of 
40  per  cent,  dynamite  were  used.  A  total  of  6,800  pounds  producing 
62,000  tons,  or  9  tons  per  pound  of  explosive.  This  blast  was  badly 
balanced,  necessitating  use  of  very  strong  explosive  at  bottom.  The 
cost  per  ton  was  just  as  high  or  higher  than  a  balanced  blast. 

A  blast  made  in  iron  ore  consisted  of  twenty-six  5f^-inch  bore 
holes  of  average  depth  of  84  feet.  Spacing  15x15  feet.  Holes  were 
triple  loaded  and  fired  with  cordeau  and  one  electric  blasting  cap. 
8,500  pounds  of  40  per  cent,  dynamite  were  used,  producing  50,000  tons 
of  ore,  or  5  tons  per  pound  of  explosive. 

A  blast  made  in  cement  rock  in  New  Jersey  consisted  of  11  bore 
holes,  average  depth  102  feet.  Spacing  20  x  22  feet.  2,040  pounds 
of  60  per  cent.  Gelatin  and  4,475  pounds  of  40  per  cent.  Gelatin  were 
used,  producing  about  40,000  tons  of  stone,  or  6  tons  per  poimd  of 
explosive. 

A  blast  made  in  a  West  Virginia  quarry,  stone  used  for  ballast, 
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consisted  of  seven  bore  holes,  average  depth  60  feet.  Spacing  18  x  20 
feet.  1,600  pounds  of  50  per  cent.  Gelatin  and  1,200  pounds  of  33 
per  cent.  Extra  Dynamite  were  used,  producing  13,000  tons  of  stone, 
or  4.6  tons  per  pound  of  explosive. 

The  preceding  data  concerning  blasts  will  serve  to  give  a  general 
idea  of  what  should  be  expected  in  well-drill  work. 

Precautions  to  be  Observed 

The  following  rules  should  always  be  enforced: 

Permit  no  smoking  in  the  vicinity  of  the  loading  operations. 

See  that  the  men  assisting  in  the  work  have  no  matches — especially 
friction  matches — in  their  coat  pockets.  There  a  a  chance  of  these 
falling  into  the  bore  hole  while  loading,  and  the  result  might  be  dis- 
astrous. 

Do  not  allow  loose  powder  to  accumulate  around  the  mouth  of 
the  bore  hole.    Cleanliness  is  important. 

The  nails  in  the  sole  of  a  man's  shoe  may  cause  sufficient  friction 
to  set  the  charge  off.  In  a  dynamite  manufacturing  plant  no  one 
wearing  a  shoe  with  naib  in  the  sole  is  allowed  in  any  of  the  buildings. 

Do  not  bring  all  the  explosive  for  the  blast  on  the  job  at  one  time, 
and  do  not  allow  it  to  stand  out  in  the  open  over  night. 

If  possible,  complete  the  loading  and  firing  in  one  day.  If  it  takes 
more  than  one  d^  to  load  the  bore  holes,  make  no  connections  until 
just  before  firing.  When  left  over  night,  bury  the  ends  of  the  electric 
blasting  cap  wires  with  earth.  An  electric  storm  durii^  the  night  has 
been  known  to  set  off  a  blast. 

Do  not  prime  or  connect  charges  of  explosives  for  electric  firing 
during  the  approach  or  pn^ess  of  a  thunder  storm.  If  already  primed, 
keep  everybody  away  imtil  the  storm  is  over. 

Be  sure  dynamite  is  thawed  before  using.  Do  not  cut  or  try  to 
break  a  frozen  dynamite  cartridge,  and  do  not  load  frozen  dynamite 
in  the  bore  hole. 
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BLASTING  SUPPLIES 

Contribute  to 
SAFETY,  CERTAINTY  and  ECONOMY 

In  the  Use  of  Explosives 

THE  very  best  grade  of   Blasting  Supplies  costs   but  a  trifle  in 
comparison  with  the  charge  of  explosives.     It  is  poor  business 
economy  to  attempt  to   detonate    explosives  with  inferior  de- 
tonating materials. 

By  using  Blasting  Supplies  sold  by  the  Du  Pont  Company,  you 
are  sure  of  securing  the  best,  which  means  relative  safety  to  yourself 
and  employees,  certainty  of  detonation  and  most  economio  production 
in  the  quarry. 

An  experience  of  113  years  as  powder  makers  has  given  us  a  prac- 
tical knowledge  of  explosives.  We  make  use  of  this  in  a  manner  which 
enables  us  to  supply  our  customers  with  not  only  explosives  of  highest 
efficiency,  but  also  with  detonating  materials  especially  adapted  to 
our  products. 

Every  article  described  can  be  depended  upon  to  be  as  repre- 
sented. "As  good  as  Du  Pont"  is  the  best  reason  for  insisting  upon 
securing  Du  Pont  Blasting  Supplies. 

Blasting  Caps 

We  make  two  different  strengths,  put 

up  in  tin  boxes  of  different  colors,  as  follows: 

Du  Pont    Du  Pont 

No.  6        No.  8 

Color  of  box Red  Green 

Length  of  shell IJ^in.       2yi    in. 

Box  Do  Pont  No.  s  Blmtiho  Cafi     Weight  of  charge  in  grains,  15.4  30.8 

Each  tin  box  contains  100  blasting 
caps,  and  these  tin  boxes  are  p 
pasteboard  cartons  of  1,000  each  and 
in  wooden  cases  as  follows: 
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Case  No.  0  contaming     500  blasting  caps. 

Case  No.  1  containing  1,000  blasting  caps. 

Case  No.  2  containing  2,000  blasting  caps. 

Case  No.  3  containing  3,000  blasting  caps. 

Case  No.  5  containing  5,000  blasting  caps. 


Fuse 

The  kinds  of  Fuse  adapted  to  the  following  classes  of  work  are 
generally  used. 

Sold  east  of  Montana,  Wyoming, 
Colorado  and  New  Mexico: 


Drt  Wobk 
Hemp  (White), 
Superior  Mining, 
Planet. 

Wet  Wobk 


Daup  Work 
Beaver, 
Charter  Oak. 


Very  Wet  Work 

Crescent,  coil  or  Fist 

Clover. 
Sold  west  of  and  including  Montana,  Wyonsing,  Colorado  and 
New  Mexico: 

Dby  Work  Damp  Work       Wet  Wobk         Vert  Wet  Work 

Hemp  (Black),         Comet,  Victor,  Pacific, 

Blue  Label.  Sylvanite.  Bear.  Monarch. 

AU  Fuse  is  packed  in  cases  of  500  to  6,000  feet. 


Gap  Crimpers 

The  Du  Pont  Cap  Crimper  is  made  with  a  crimper  which  makes 
a  cylindrical  crimp 
of  the  blasting  cap 
to  the  fuse. 

It  also  has  one 
rounded  handle  to 
use  in  making  the 
Du  PoHT  Cip  csiHPCB  hole  in  the  primer 

cartridge  for  the  blasting  cap  or  electric  blasting  cap. 
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ELECTRICAL  APPARATUS  FOR  DETONATING 
EXPLOSIVES 

Electric  blasting  is  the  safest,  quickest,  best  and  most  effective 
method  of  detonating  explosives. 

When  several  charges  are  fired  simultaneously,  each  aids  the 
other  and  consequently  more  material  is  blasted  out.  For  this  purpose 
the  Du  Font  Company  manufactures  three  kinds:  the  ordinary  type 
for  dry  or  damp  work;  the  waterproof  type  for  work  where  con^derable 
water  is  encountered;  and  the  submarine  type  where  they  will  be 
used  in  water  over  30  feet  deep. 

Occasionally  it  is  desired  to  detonate  each  charge  of  explosives 
sepwately  or  in  rotation  by  one  application  of  the  electrical  current. 
For  the  purpose  we  reconunend  the  Du  Pont  Delay  Electric  Igniters 
and  the  Du  Pont  Delay  Electric  Blasting  Caps. 

For  igniting  blasting  powder  we  recommend  the  Du  Pont  Electric 
Squib,  which  can  be  used  with  or  without  a  blasting  cap. 

Any  and  all  of  the  above  detonators  can  be  used  in  the  same  electric 
circuit.  When  using  a  blasting  machine  they  should  always  be  con* 
nected  in  aeries,  but  when  an  electric  power  circuit  is  used,  it  ia  best 
to  connect  them  in  parallel  or  parallel  series.  In  the  latter  case  it 
is  necessary  to  have  one  and  one-half  amperes  per  series. 

It  is  possible  to  better  protect  electrical  blastii^  apparatus  against 
water  and  other  causes  of  misfire.  "Hang  fires"  are  hardly  possible 
if  blasting  by  electricity.  The  possibility  of  accidents  due  to  delayed 
action  is,  therefore,  reduced  to  a  minimum.  The  charges  can  be  de- 
tonated when  desired  and  when  everyone  is  in  a  safe  place. 

The  adoption  of  Du  Pont  Elxplosives  and  Electrical  Detonators 
will  insure  a  maximum  output  at  a  minimum  of  cost  and  liability  to 
owners  of  quarries. 

Du  Pont  Electric  Blasting  Gaps 

These  are  made  in  two  different  strengths — No.  6  and  No.  8, 
having  insulated  copper  or  iron  wires.  The  copper  wire  Electric  Blasts 
ii^  Caps  are  of  the  following  lengths: 

4  ft.  6  ft.        8  ft.        10  ft.        12  ft.        16  ft.        20  ft. 

The  iron  wire  Electric  Blasting  Caps  are  of  the  following  lengths: 
2  ft.  4  ft.  6  ft.  8  ft. 

The  copper  wire  Electric  Blasting  Caps  are  also  made  of  the  Water- 
proof and  Submarine  types  in  the  same  strengths  and  are  strongly 
recommended  for  wet  work  and  submarine  work  respectively. 
24 
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Electric  BlastiDg  Caps  are  packed  in  cartons  containing  25  or  60, 
depending  on  the  lei^h  wire.    Each  wooden  case  contains  ten  cartons. 


Dn  Pont  No.  B  Elbctuc  Buanifa  Ciip 


Dtt  Pont  Delay  Electric  Blasting  Caps 

These  are  made  in  No.  6  strength  only  and  in  two  delays — First 
Delay  and  Second  Delay.  When  used  with  the  instantaneous  electric 
blastii^  caps  in  the  cut  holes,  gives  three  delays.  They  have  the  same 
length  insulated  copper  wires  and  are  packed  the  same  as  the  Du  Pont 
Ellectric  Blasting  Caps. 


c  BuiAmra  Cap 


Du  Pont  Delay  Electric  Igniters 

These  consist  of  a  brass  tube,  into  one  open  end  of  which  is  fastened 
the  insulated  copper  or  iron  wires,  and  in  the  other  end  is  crimped 
different  lengths  of  fuse  according  to  the  delay  period.  The  first 
Delay  has  2  inches  of  fuse,  the  Second  Delay  has  4  inches  of  fuse,  and 
so  OD,  increasing  the  length  of  fuse  by  2  inches  for  each  longer  delay. 
The  fuse  is  ignited  by  electricity.    When  used  to  ignite  blasting  powder, 


T  ELKcraic  Iohitbu 


it  is  not  necessary  to  use  a  blasting  cap.  When  used  to  detonate  dyna- 
mite, it  is  necessary  to  crimp  either  a  No,  6  or  No.  8  blasting  cap  to 
the  fuse.  In  wet  work,  if  the  entire  igniter,  after  the  blasting  cap  is 
crimped  to  the  fuse,  is  dipped  in  P.  &  B.  paint,  heavy  axle  grease  or 
Kspseal,  they  can  be  used  successfully.  They  have  the  same  length 
wires  and  are  packed  the  same  as  the  Du  Pont  Electric  Blasting  Caps. 
25 
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Du  Pont  Electric  Squibs 

These  are  used  for  igniting  blasting  powder.  They  are  made  with 
insulated  copper  or  iron  wires  in  lengths  the  same  as  Du  Font  Electric 
Blasting  Caps  and  are  packed  the  same. 


Dd  Pomt  ELicmc  Sauia 

Connecting  Wire 

This  is  used  to  join  the  wires  of  electric  blasting 
caps  together,  when  they  are  not  long  enough  to  reach 
adjoining  holes.  It  is  put  up  on  1-  and  2-pound  spools. 
We  recommend  No.  20  (B.  &  S.)  gai^e.  A  1-pound 
spool  contains  about  210  feet  of  insulated  wire.  8«K.LorCo|n™ciT»q 

Leading  Wire 

For  connecting  the  circuit  of  electric 
blasting  caps  to  the  blasting  machine, 
insulated  copper  wire  is  necessary.  We 
supply  No.  14  (B.  &  S.)  gauge,  single  or 
duplex  leadii^  wire,  put  up  in  coils  from 
200  to  500  feet  in  length. 


Coil  or  Leuhno  Wibb 


Du  Pont  Blasting  Machines 

These  are  made  in  five  different  sizes.  The 
Du  Pont  Pocket,  which  has  a  detachable  handle, 
will  fire  four  electric  blasting 
caps;  the  No.  2  will  fire  ten; 
the  No.  3  will  fire  thirty ;  the 
No.  5  will  fire  one  hundred; 
and  the  No.  6  will  fire  one 
hundred  and  fifty.  All  are 
made  of  the  "Push  Down" 
*  type    except   the   Du   Font 

Dd  Pont  Pocwr  Bi.Ami.0    Pocket,    wMch    Is    a    "Twist   No  8  Dc  Pokt  Bi.i«Ti»o 
Machuib  TvDe "  Machjhb 

All  Blasting  Machines  are  thoroughly  tested  before  shipping. 
Every  part  is  standardized  and  broken  parts  can  be  promptly  re- 
placed. 
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Du  Pont  Galvanometers 

This  instrument  still  continues  to  be  one  of  the 
most  necess&ry  accessories  for  blasting,  as  by  their 
use  it  is  possible  to  detennine  positively  whether  the 
electric  circiiit  is  complete  or  broken,  or  whether  it 
is  short-circuited. 

It  is  also  possible  to  determine  the  presence  of 
any  broken  wires  in  the  electric  blasting  caps,  even 
after  they  have  been  loaded  in  the  bore  holes.  It  is 
a  positive  necessity  on  work  where  much  time  is 
ordinarily  lost  looking  for  causes  of  misfire.  Gi^^^lrm 

Du  Pont  Rheostats 

This  is  an  instrument  used  for  testing  Blasting  Machines.    By  its 
use  in  connection  with  an  eiwtric  blasting  cap,  it  is  possible  to  determine 
not  only  whether  a  blasting  machine 
is  up  to  its  full  strength,  but  also 
how  many  electric  blasting  caps  it 
can  be  depended  upon  to  fire. 
For  more  detailed  information 
tyuPowTREMcwrA,  regarding  the  Du  Pont  Galvanom- 

eter and  the  Du  Pont  Rheostat, 
Bee  our  pamphlet  "Testing  Circuits  and  Blasting  Machines,"  a  copy  of 
which  will  be  sent  free  on  request. 

Gordeau-Bickford  Fuse 

This  is  an  instantaneous  safety  detonating  fuse  which  increases 
the  efficiency  of  an  explosive  charge.  It  is  not  dangerous  to  handle 
or  store;  is  not  sensitive  to  friction  or  fire,  and  cannot  be  detonated 
by  an  ordinary  shock.  It  eliminates  the  blasting  cap  In  the  hole,  and 
also  the  poeubility  of  a  portion  of  an  unexploded  charge  accompanied 
by  a  cap  remaning  in  the  broken  rock.  It  is  in  lengths  nearest  to 
customer's  requirements,  avoiding  imnecessary  waste. 

Cordeau  is  especially  valuable  for  use  where  large  charges  of 
explosives  are  loaded  at  one  point,  such  as  deep  "well-drill"  holes  and 
in  quarry  tunnel  blasting. 
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THE 
NATIONAL   FARM    HAND 

EXPLOSIVES 

Extensively  and  Successfully  Employed 
in  Every  Section  of  the  Country  for  the 
Blasting  of  Stumps  and  Boulders,  Mak- 
ing Tree  Holes,  Shattering  Hardpan, 
Digging  Ditches,  Etc. 

THE  use  of  over  17  million  pounds  of  Du  Pont 
Explosives  in  one  year  by  farm  owners  indicates 
how  popular  this  "national  farm  "hand"  is.  The  effi- 
ciency of  the  special  grades  of  Du  Pont  Explosives 
especially  made  for  farm  uses,  coupled  with  their 
moderate  cost  accounts  for  the  countrywide  adop- 
tion of  the  "farming  with  dynamite"  idea. 

The  variety  of  uses  for  Du  Pont  Explosives  and 
the  practical  methods  gained  by  actual  field  experiences 
are  clearly  explained  and  illustrated  in  our  newest  edi- 
tion of  our  "Handbook  of  Explosives"  promptly 
mailed  to  anyone  interested, 

E.  I.  du  Pont  de  Nemours  &  Company 

Powder  MaktTs  Sinet  1802 

WILMINGTON,  DELAWARE 
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HOME  OFFICE  OF 


E.  I.  DU  PONT  DE  NEMOURS  &  COMPANY 

WILMINGTON,  DELAWARE 


BRANCH  OFFICES: 


BIRMINGHAM,  ALA. 
BUFFALO,  N.  Y. 
CHICAGO,  ILL. 
CITY  OF  MEXICO 
DENVER,  COLO. 
DULUTH,  MINN. 
HUNTINGTON,  W.  VA. 
NEW  YORK,  N.  Y. 


PITTSBURGH,  PA. 
PORTLAND,  ORE. 
SAN  FRANCISCO,  CAL. 
SCRANTON,  PA. 
SEATTLE,  WASH. 
SPOKANE,  WASH. 
SPRINGFIELD,  ILL. 
ST.  LOUIS,  MO. 


JUNEAU,  ALASKA 
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INSTRUCTIONS 


IN  THE  USE  OF 


DU  PONT  and  REPAUNO 
STUMPING  POWDER 


CLEARING  LAND,  PLANTING 

AND  CULTIVATING  TREES. 

DRAINAGE,  DITCHING 

AND  SUBSOILING 


REPAUNO  STUMPING  POWDER  AND 
DU  PONT  STUMPING  POWDER  ARE 
DESIGNED  PARTICULARLY  TO  MEET 
PACIFIC  COAST  CONDITIONS  AND 
CAN  BE  PURCHASED  IN  NEARLY 
ALL  LOCALITIES  WEST  OF  THE 
ROCKY  MOUNTAINS 


Copyright,  1916 
E.  I.  DU  Pont  de  Nemours  &  Company 
Established  1802 
Wilmington,  Delaware  nz^dbvOoOQlc 


INDEX 


Blasting  Medium  Sized  Stumps 12-13 

Blasting  Down  Trees 14 

Blasting  in  Orchards— Tree  Planting 47-^ 

Blasting— Electric    98-99 

Blasting  Log  Jams 104-105 

Blasting  Machines— Du  Pont 85-86 

Blasting  Caps  82-83 

Boulder  Blasting - •. 19-24 

Blockholing  Boulders  20 

Cap  Crimpers 83 

Cellar  Excavating  . . . , 106-107 

Combining  Mudcapping  with  Snakeholing  for  Large  Boulders 22 

Cost  of  Land  Clearing 8 

Ditching  and  Draining 25-46 

Ditches — Methods  of 26-27 

Ditching — Without  Blasting  Machine — Test  Shots 27-28 

Ditching  Charges 28-29 

Ditching  with  Blasting  Machine 30-31 

Digging  Post  Holes '. 100-102 

Detonation    90 

Drainage  Instructions — Under  Drainage  of  Wet  Spots 4^-44 

Du  Pont  Electric  Blasting  Caps 84-85 

Explosives  for  Farm  Use 77*79 

Fuse 83 

Firing  Charges 96-97 

General  Instructions  for  Stump  Blasting 12-13 

Galvanometer — Use  of ' 86 

Handling,  Hauling,  Storing,  and  Transportation 79-80 

Ice  Blasting 103-104 


:dbvG00^^IC 


P*OE 

Land  Qearing 4-18 

Log  Jams — Starting 104-105 

Loading     94 

Low  Freezing  Stumping  Explosives 7 

Methods  of  Loading 30 

Misfires    97-98 

Mudcapping  Boulders 21-22 

Piling  &  Hurning  Stumps 13 

Planting  Trees    4f^53i   1 ' ' 

Post  Hole  Digging 100-102 

Priming  Cartridges  9i"93 

Principles  of  Blasting go 

Road  Building 107-108 

Rejuvenating  Old  Fruit  Trees,  Shade  Trees,   Vines  and  Bush 

Fruits 111-112 

Scrapping  Old  Machinery 105-106 

Shooting  Weils  to  Increase  Flow  of  Water loy-i  10 

Snakeholing  Boulders 20-21 

Springing  a  Bore  Hole ()(* 

Stump  Blasting 8-18 

Stream  Correction 31-3^ 

Subsoiling  Effects  of  Stump  Blasting 15-17 

Subsoiling    113 

Stump  Blasting  with  Electricity 9-12 

Table  of  Charges  for  Electric  Ditch  Blasting 3^^-33 

Table  of  Charges — Tree  Planting  &  Orchard  Rejuvenation 66 

Tamping  Bore  Holes 94-95 

Thawing    ." 80-82 

Tile  Draining — Blasting  to  Increase  Action  of 114 

Tools  for  Agricultural  Blasting 88-(;o 

Tree  Planting 48-53,   1 1 1 

I'se  of  Explosives  in  Land  Clearing. 7 

Vertical  Drainage  for  the  Control  of  Alkali 45-46 

Vertical  Farming 67-76 

Verdict  of  Practical  Experts 54-63 

Wire — Leading    87 

Wire — Connecting  87 

Well  Sinking lo&-rio 


:dbvG00^^IC 


TYPICAL  TRACT  OF  LOGOED-OFF  LAND  IN  THE  NORTHWEST 


"'  I  ^HE  most  serious  agricultural  problem 
i  of  the  Northwest  to-day  is  the  develop- 
ment of  the  logged-oiif  lands  of  Idaho,  Oregon 
and  Washington.  In  Oregon  and  Washington 
alone  more  than  3,000,000  acres  of  such  logged- 
off  lands  are  lying  idle,  although  much  of  this 
area  has  fine  agricultural  soil  and  a  climate 
that  insures  abundant  crops  and  the  develop- 
ment of  thriving  communities." 

— Extract  from  Department  of  Agriculture  Year  Book.  1915. 
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Land  Clearing 


When  the  development  of  the  fertile,  cut-over  lands  of  the  Pacific 
Northwest  was  made  possible  by  the  improved  transportation  facilities 
afforded  by  better  roads  and  more  railroads,  attention  was  first  given  to 
ridding  the  lands  of  stumps. 

The  favorable  soil  and  climatic  conditions  had  developed  wonder- 
fully large  trees  that  stood  thick  on  the  ground.  A  cut  of  55,000  feet 
[!.  M.  of  lumber  per  acre  was  about  the  average.  This  heavy  growth 
naturally  left  a  big  problem  in  the  removal  of  stumps,  so  that  a  quick, 
economical,  and  effective  means  to  rid  the  cut-over  land  of  stumps  was 
required. 


Black  powder  was  used  in  the  first  attempts  at  blasting  stumps,  but 
this  was  not  entirely  satisfactory,  as  the  bulk  of  the  charge  was  too 
great  to  be  easily  loaded,  and  its  action  was  too  slow  to  obtain  the 
desired  results. 

The  earlier  forms  of  dynamite  and  low  powder  were  then  used  with 
better  results.  Various  tests  showed  that  there  was  slill  room  for 
improvement,  and  the  Du  Pont  Company  spent  much  time  and  effort  in 
developing  explosives  that  would  do  the  desired  work ;  that  would  be 
easy  to  handle ;  and  that  would  withstand  the  climatic  and  other  adverse 
conditions.  These  investigations  and  trials  resulted  in  the  development 
of  Du  Pont  Stumping  Powder  and  Repauno  Stumping  Powder,  both 
cold  resisting. 

Ihe  development  of  these  two  explosives  required  much  time  but  the 
results  fully  warranted  the  effort. 
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BErORE  AITKR 

ITS  OF   A   WKLL-LOCATKR  CHARGE  OF   DU  PONT   EXPLOSIVl 
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LOADED  TOO  HEAVY.  WHEN  A  STUMP  IS  PROPERLY  LOADED,  THE 
FRAGMENTS  ARE  BLOWN  OUT,  BUT  WHEN  LARGE  FRAGMENTS  ARE 
THROWN  GREAT  DISTANCES,  IT  IS  A  SURE  PROOF  THAT  TOO  MUCH 
POWDER  IS  BEING  USED  OR  THAT  THE  CHARGE  IS  NOT  PROPERLY 
LOCATED 

Low  Freezing  Stumping  Explosives 

The  chief  objections  to  the  older  types  of  dynamite  were  that  they 
would  freeze  with  slight  exposure  to  cold,  they  were  sensitive  and  dan- 
gerous to  handle,  and  deteriorated  under  adverse  climatic  conditions. 

In  Du  Pont  Stumping  Powder  and  Repauno  Stumping  Powder  these 
difficulties  have  been  overcome,  so  that  they  are  not  so  quickly  affected 
by  cold.  They  freeze  and  thaw  at  about  the  same  temperature  as 
water,  and  when  properly  stored  can  be  used  without  the  necessity  of 
thawing  in  colder  weather. 

Their  composition  is  such  that  they  are  less  sensitive  to  the  shocks 
incident  to  hauling  and  handling.  In  fact,  they  have  been  so  far 
improved  in  this  respect  that  stronger  caps  are  required  to  fire  them  to 
get  the  full  result  of  these  explosives. 

They  withstand  the  adverse  climatic  conditions,  and  can  be  used 
under  practically  all  conditions  encountered  in  the  development  work. 

Use  of  Explosives  in  Land  Clearing 

Explosives  are  used  in  land  clearing  to  get  rid  of  stumps,  standing 
trees,  heavy  logs,  and  boulders,  because  they  reduce  the  cost  of  the 
work,  hasten  its  completion,  and  leave  the  fields  deep  tilled,  ready  for 
cultivation. 

The  degree  of  efficiency  with  which  they  can  be  used  is  very  high,  and 
with  experience,  the  blaster  can  work  them  to  accomplish  wonders. 
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GENERAL   VIEW   OF    BLASTED   STUMP   FRAGMENTS   ON    LIGHT   CLEARING 

Cost  of  Land  Clearing 

The  cost  of  land  clearing  in  this  region  of  large  stumps  is  a  matter 
of  study  on  each  individual  piece  of  land.  "  How  much  will  it  cost  to 
clear  an  acre?"  is  as  hard  to  answer  as,  "  How  much  lumber  will  it 
take  to  build  a  house  ?  "  The  cost  will  vary  with  the  size  and  number 
of  the  stumps,  with  the  degree  of  decay,  and  with  the  nature  of  the  soil. 

Blasting  Stumps 

In  blasting  out  stumps  the  charge  of  explosives  should  be  placed  and 
regulated  so  as  to  lift  out  the  stump  with  as  many  roots  as  possible. 
This  requires  some  experience  and  a  close  study  of  the  individual  stump 
to  be  blasted. 


CORRECT  METHOD  OF  LOAniNG  .= 

PLACED  UNDER  THE  PAR-.    

TO  LIFT  AND  WELL  BELOW  GROUND 
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Small  Stumpt 

The  usual  method  of  blasting  small  stumps  is  as  follows; 

Begin  a  hole,  with  an  auger  or  punch-bar,  a  little  way  back  from  the 
stump  and  slope  it  downward  under  the  stump  as  is  indicated  in  the 
accompanying  sketch.  The  charge  of  stumping  powder  should  be 
pressed  tightly  in  the  bottom  of  the  hole,  with  a  cap  and  fuse  primer  on 
the  top.    The  hole  should  be  well  tamped. 

The  amount  of  Du  Pont  Stumping  Powder  or  of  Repauno  Stumping 
Powder  required  will  depend  on  the  soil,  and  on  the  size  and  condition 
of  the  stump.  The  amount  will  vary  all  the  way  from  less  than  a 
cartridge  for  the  very  small  grubs  up  to  several  pounds  for  the  larger 
stumps  and  can  be  detennined  only  by  trials.  Begin  on  the  small 
stumps  and  after  satisfying  yourself  as  to  the  correct  charges  to  use,  try 
the  big  ones. 

The  main  part  of  the  charge  should  be  well  below  the  heaviest  part 
of  the  stump  to  hft. 

See  page  91  for  method  of  making  a  primer  with  cap  and  fuse ;  and 
p^es  94  and  95  for  the  method  of  loading  and  tamping. 

Stump  Blasting  With  Electricity 

This  requires  the  use  of  two  or  more  holes  placed  under  and  around 
the  stump  and  large  roots,  as  is  indicated  by  the  accompanying  diagram. 
The  same  explosive  is  used,  but  Electric  Blasting  Caps  must  be  used 
instead  of  the  cap  and  fuse.  One  of  these  is  used  in  each  hole.  See 
page  gi  for  methods  of  making  a  primer  with  Electric  Blasting  Cap, 


ONE 

MP:  OTHER  CHARGES 
ELECTRIC  BLASTING 
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STUMPS  4  FEET  AND  6  FEET  IN  DIAMETER.      THEY  CAN  BE  READILY 

LIFTED  BY  ELECTRIC  BLASTS 

and  page  95  for  methods  of  loading  and  tamping.  When  the  holes 
are  all  loaded,  connect  the  wires  to  the  leading  wire  in  series  as  is  indi- 
cated in  the  sketch,  using  the  precautions  pointed  out  for  electric  blast- 
ing, beginning  on  page  98. 

This  method  is  recommended   for  hollow  stumps  where  a  single 
large  charge  cannot  be  depended  on  to  do  the  work. 
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VIEW  OF  LOGGED-OFF  LANDS  WAITING  FOR  THE  STUMP  BLASTER 

Blasting  Stump*  of  Diameter  of  Eight  Feet 
and  Upward 

Neither  of  the  foregoing  methods  will  prove  satisfactory  in  blasting 
the  large  fir  and  spruce  stumps  of  the  Northwest.  The  best  practice 
is  to  bore  three  or  more  holes  with  an  auger  of  2-inch  diameter  or 
larger,  to  a  depth  of  6  to  8  feet,  at  an  angle  of  45  degrees,  under  the 
stump.  As  each  hole  is  bored  spring  it  with  one-half  cartridge  of 
stumping  powder,  then  load  with  the  charge  for  that  hole,  priming 
same  with  an  Electric  Blasting  Cap.  When  the  desired  number  of  holes 
are  prepared,  connect  the  several  small  wires  with  the  leading  wire,  and 
fire  electrically.     See  page  98  for  methods  of  connecting  up  for  an 


READY  TO  LOAD 
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electrically  fired  blast.  In  the  case  of  old,  partially  burned  or  decayed 
stumps  and  cedar  stumps  the  practice  is  to  place  the  blasts  under  the 
strongest  holding  roots,  and  fire  electrically  as  described. 

Blasting  Medium  Sized  Stumps  Four  to  Eight  Feet 
in  Diameter 

The  most  satisfactory  method  is  to  dig  a  hole  directly  under  and 
a  little  past  the  center"  of  stump,  gaining  a  depth  of  12'  to  20" 
below  base  of  stump.  In  dry  ground  slit  the  cartridges  and  press  the 
charge  into  one  mass.    Fire  with  fuse  and  cap,  placing  the  primer  car- 


LOCATION    OF   HOLE    AND    METHOD    OF   LOADING   DESCRIBED    IN    THIS 

P.'VR.'VGR.'VPH.      THE    SHOVEL   FOR    MAKING   THE    HOLE    IS 

SHOWN  ON  PACE  Sg. 

tridge  on  top  of  the  charge.  The  quantity  of  explosives  to  be  regulated 
for  effect  of  blast  whether  it  is  desired  to  blow  stump  entirely  out,  or  to 
crack  same  for  pulling  with  donkey  engine,  or  burning.  The  method  of 
loading  is  clearly  shown  in  the  accompanying  sketch. 

General  Instructions 

The  explosives  recommended  are  Du  Pont  Stumping  Powder  and 
Repauno  Stumping  Powder,  The  charge  must  be  packed  firmly  into 
the  bottom  of  the  hole.  The  primer  must  be  in  close  contact  with  the 
rest  of  the  charge.  See  page  91  for  methods  of  making  a  primer. 
The  hole  is  then  ready  to  tamp.    The  tamping  should  be  firm  and  solid. 

The  rules  to  be  followed  in  blasting  big  stumps  can  be  summarized 
briefly  as  follows: 

1.  Measure  diameter  of  the  stump. 

2.  In  clay  or  hardpan  use  two  to  four  pounds  of  stumping  powder  to 
the  foot  diameter. 

3.  In  gravelly  soils  use  three  to  four  pounds  to  the  foot  diameter. 

4.  In  loam  and  sandy  soils  use  three  to  five  pounds  of  stumping 
powder  to  the  foot  diameter. 

5.  When  the  stumps  are  on  a  hillside  dig  the  hole  from  the  upper 
side. 
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6.  Where  stumps  are  solid,  get  the  powder  well  below  the  base  of  the 
stump  and  a  little  past  the  center. 

7-  If  the  stumps  are  burned  or  decayed,  sink  the  holes  to  a  depth  of 
two  feet  below  the  base  so  as  to  give  the  explosive  room  to  "  spread  " 
and  lift  against  as  large  an  area  of  the  base  as  possible.  Such  stumps 
are  most  successfully  removed  by  electrically  fired  blasts,  as  is  shown  on 
page  9. 

8.  In  blasting  big  stumps,  the  hole  should  be  dug  large  enough  to 
permit  placing  the  entire  charge  of  explosives  under  the  center  of  the 
stump,  but  the  hole  should  be  only  large  enough  to  accommodate  the 
charge,  as  larger  holes  are  difficult  to  tamp  and  do  not  permit  a  proper 
confinement  of  the  explosive. 

9.  The  charge  should  he  firmly  tamped.  Avoid  being  on  the  same 
side  of  the  stump  as  the  hole  when  the  blast  is  fired,  as  fragments  are 
thrown  with  more  violence  and  to  greater  distances  on  that  side. 

The  foregoing  instructions  are  intended  to  cover  common  or  general 
conditions,  the  experience  of  the  blaster  must  always  be  his  guide  when 
unusual  conditions  are  to  be  dealt  with. 

Piling  and  Burning 

When  the  stumps  are  all  blasted  they  can  be  quickly  and  easily  drawn 
together  and  piled  for  burning  by  any  one  of  several  methods.    They 


can  be  dragged  into  low,  flat  piles  by  means  of  teams  or  a  small  tractor ; 
the  fragments  of  each  stump  can  be  piled  separately  by  hand;  or  large 
piles  can  be  made  by  means  of  a  donkey  engine,  portable  derrick,  or 
other  mechanical  device  of  this  general  nature.  The  last  named  methods 
are  to  be  preferred  especially  when  there  is  a  large  amount  of  work  to 
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be  done,  or  where  the  stumps  arc  to  be  left  for  some  time  before  burn- 
ing. When  this  is  the  case,  the  piles  should  be  made  as  large  as  is 
convenient. 


Combination  Methods 

The  methods  that  have  just  been  described  are  for  blasting  out 
stumps  without  other  aid.  Under  some  conditions  it  is  found  better  to 
adopt  a  combination  method  where  explosives  are  used  in  connection 
with  donkey  engines,  or  capstan  pullers. 

When  a  combination  method  is 
employed,  the  amount  of  explo- 
sive used  and  the  method  of  load- 
ing are  different.  The  blasting  is 
then  done  to  split  the  stump  into 
fragments  and  loosen  the  soil  from 
the  roots,  so  that  the  individual 
fragments  may  be  easily  pulled 
and  piled  without  trouble  from  the 
heavy  masses  of  soil  that  prevent 
successful  handling  of  the  stumps 
pulled  without  blasting.  These 
combination  methods  often  result 
in  a  material  saving  in  the  total 
cost  of  the  job,  especially  where 
large  areas  are  to  be  cleared. 

For  such  work  the  loading 
should  be  just  heavy  enough  to 
thoroughly  split  the  stump  and 
shake  the  roots  loose  from  the 
confining  earth.  It  should  be 
lighter  than  is  used  for  blasting 
the  stump  out  entirely. 

The  loading  is  indicated  in  the 
diagram  on  page  15,     Either  Du 
'■"'^'"'^  Pont  or  Repauno  Stumping  Pow- 

der will  be  found  to  be  entirely  satisfactory  for  this  work.  The  bore 
hole  for  loading  the  splitting  charge  can  be  made  with  either  an  auger 
or  a  drill,  and  it  is  seldom  necessary  to  spring  the  hole. 


Blasting  Down  Trees 

When  it  is  desirable  to  blast  down  trees,  the  methods  of  loading 
employed  are  exactly  the  same  as  for  blasting  the  stump  of  similar  size 
and  kind,  with  the  exception  that  heavier  loading  is  required. 
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DONKEY   ENGINE   PULLING   AND   PILING   BLASTED   STUMP   FRAGMENTS 

The  Subtoiling  Effects  of  Stump  Blasting 

A  later  chapter  will  point  out  the  many  advantages  of  blasting  tight 
subsoils  for  crop  production.  This  same  shattering  of  the  hardpan 
and  deep  subsoil  is  produced  by  stump  blasting,  as  the  heavy  charges 
used  will  completely  pulverize  the  adjoining  soil  and  render  it  open  for 
the  absorption  of  moisture  and  for  a  suitable  home  for  the  roots  of 
the  crop  that  is  to  be  grown. 

The  blasts  also  assist  in  perfecting  good  drainage  by  breaking  up  the 
confining  strata  of  soil  that  have  held  the  water  on  the  surface. 


FOR  SPLITTING  THE  STUMPS  BEFORE  PULLING.  A  LIGH TEH  CHARGE  I 
USED.     THE  METHOD  OF  LOADING  IS  ABOUT  THE  SAME 
AS  FOR  BLASTING  OUT  STUMPS 


The  following  pages  give  the  experiences  of  some  of  those  who  have 
used  explosives  for  land  clearing. 
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Five  Thouumd  Acres  Cleared  With  Du  Pont 

We  have  used  Du  Pont  Stumping  Powder  successfully  in  our  land  clearing 
deparlment  during  the  past  two  years.  We  have  cleared  during  that  period  of 
time  approximately  5.000  acres  of  land.  The  land  was  originally  covered  with 
pine,  fir  and  tamaraiJc,  ranging  in  size  from  three  feet  in  diameter  down. 

The  powder  serves  the  double  purpose  of  splitting  the  slump  and  jarring  the  soil 
loose  from  the  roots.    We  previously  tried  donkey  engines  without  the  use  of 


dynamite ;  experience  showed  that  a  very  larfte  amount  of  soil  adhered  to  the 
roots,  leaving  the  ground  uneven  and  requiring  further  work  in  cleaning  the  roots 
before  the  slump  could  be  burned. 

We  have  used  both  the  Du  Pont  Stumping  Powder  and  Red  Cross  Extra  40 
per  cent.  Dynamite.  Both  have  their  advantages  and  which  is  the  most  economical 
depends  upon  local  conditions. 

ARCADIA  ORCHARDS  COMPANY. 
Deer  Park,  Wash. 

Uses  Explosives  for  a  Variety  of  Purposes 

Having  read  of  the  great  number  of  uses  to  which  you  were  putting  your 
explosives  I  tried  out  several  classes  of  the  work  to  my  entire  satisfaction.  I  had 
three  acres  of  greascwood  which  I  wished  to  clear  and  with  about  125  pounds  of 

Sour  20  per  cent,  powder  cleared  this  land  of  the  heavy  growth  at  a  much  cheaper 
gure  than  it  could  possibly  have  been  done  by  any  other  means.  Furthermore 
the  crop  of  dover  to  which  this  ground  was  sown  is  of  A-i  quality  and  size 
and  the  usual  lack  of  growth  on  land  where  greasewood  has  grown  was  not  evident 
in  any  part  of  the  field. 

This  spring  I  set  out  about  900  apple  and  pear  trees  in  holes  which  T  shot  with 
but  one-eighth  pound  of  30  per  cent,  and  at  this  time  the  result  has  been  but  a  4^ 
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per  cent  mortality  as  compared  with  a  lo  to  20  per  cent,  loss  in  some  other  tracts 
where  I  used  spaded  holes.  The  growth  in  this  first  year  is  twice  as  great  as  in 
the  orchards  planted  in  spaded  holes. 

Then  I  subsoiled  three  acres  of  apple  trees  planted  in  spaded  holes  two  years  ago 
which  were  failing  to  make  proper  headway  and  the  resuh  has  been  that  all  of 
these  trees  made  from  four  to  six  feet  of  growth  this  season.  The  trees  are  22 
feet  apart  and  I  broke  the  hardpan  at  an  average  depth  of  four  feet  in  the  tree 
rows.    I  used  ^  pound  of  20  per  cent,  powder  for  these  shots. 

I  also  removed  quite  a  number  of  sunken  boulders  on  my  place,  using  60  per  cent. 
Red  Cross  Extra,  and  this  work  was  also  entirely  satisfactory. 

You  can  judge  from  the  above  that  my  experiments  have  proved  that  your 
contentions  were  apparently  based  on  logical  reasoning  and  your  own  experiments 
and  1  can  unhesitatingly  recommend  the  use  of  your  products  for  the  uses  for 
which  you  claim  advantages  in  orchard  and  farm  work.  I  will  do  a  large  amount 
of  shooting  this  season. 

JAMES  W.  MATSON. 
No.  Yakima,  Wash. 


Vermin  Leavei  Cleared  Lend 

I  cleared  three  acres  of  stump  land  with  Red  Cross — had  tried  10  farm  around 
the  stumps  for  three  years,  but  could  never  get  a  good  stand  of  corn  because  of 
moles  that  made  their  headquarters  near  the  stumps,  I  never  saw  a  mole  after  I 
removed  the  stumps  and  have  been  getting  a  fine  stand  of  corn  and  good  crops 


DANIEL  STAKER. 


Couldn't  Get  Along  Without  Du  Pont  Stumping  Powder 

During  the  past  two  years  I  have  blasted  about  50  (ir,  cedar  and  Madrona 
stumps  of  all  sizes.  I  would  not  think  of  undertaking  it  by  any  other  method 
than  with  Du  Pont  Stumping  Powder,  I  shall  use  the  Stumping  Powder  whenever 
I  do  this  work  and  1  have  done  all  of  it,  so  far,  by  myself, 

E.  M,  RICE, 
Longbranch,  Wash. 


FRAGMENTS 


STUMPS  AFTER  BLASTING 
17 


bvGoogle 


Land  Quadrupled  in  Value  by  Clearing 

Blasted  slumps  ranging  In  size  from  six  inches  to  five  feet  with  Du  Pont 
Stumping  Powder.  Value  of  land  increased  from  $50  and  $75  per  acre  to  $200  or 
more  per  acre.  Du  Pont  Stumping  Powder  is  the  best  method  by  far  for 
removing  stumps. 

J.  FINLEY  HEACOCK. 
Sianwood,  Wash. 


Du  Pont  Stumping  Powder  Useful  in  Farm  Work 

Blasted  35  stumps  with  Du  Pont  Stumping  Powder  at  one-half  the  cost  of  any 
Other  method.    Have  more  stumps  to  remove  and  will  use  Du  Pont  Stumping 
Powder. 
Planted  some  peach  trees  with  Du  Pont  Stumping  Powder  and  think  it  is  great 
DR.  C.  G.  BROWN. 

Spokane,  Wash. 


Dynamite  a  NeceMity  for  Land  Clearing 

We  have  obtained  excellent  results  with  your  explosives  in  the  clearing  of  our 
cut-over  lands.  We  believe  that  dynamite  is  a  necessity  in  the  successful  clearing 
of  stump  lands,  and  the  day  is  not  very  far  distant  when  the  farmer  will  depend 
as  much  upon  dynamite  for  clearing  and  cultivating  his  land  as  the  contractor  does 
for  removing  rock  in  railroad  construction. 

THE  MICHIGAN  LAND  &  LUMBER  CO. 
Clarence  F.  Carey,  Sec-Treas. 
Carey  wood,  Idaho. 
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Clearing  Land  of  Boulders  and  Ledges 

Many  parts  of  the  Pacific  Northwest  are  badly  troubled  by  field 
boulders  and  outcropping  ledges  of  rock.  These  create  a  demand  for 
explosives  for  clearing,  because  there  is  no  method  other  than  blasting 
by  which  they  can  be  removed. 

As  in  stump  blasting,  the  early  work  of  this  sort  was  done  with 
Black  Blasting  Powder,  but  more  recently  either  dynamite  or  stumping 
powder  is  used,  as  these  do  the  work  cheaper  and  better. 


FRAGMENTS  OF  A  LARGE  BOULDER  AFTER  BLASTING 

Boulder  Blasting 

There  are  three  distinct  methods  of  loading  for  breaking  loose  field 
boulders.  These  are:  "  Blockholing,"  "  Snakeholing"  and  "  Mudcap- 
ping,"  Blockholing  requires  the  smallest  amount  of  explosives,  but 
the  most  labor;  while  mudcapping  requires  the  smallest  amount  of 
labor,  but  a  considerably  latter  amount  of  explosives;  snakeholing  is 
intermediate  in  both  labor  and  amount  of  explosives  required. 


CORRECT  METHOD  OF  LOADING  THE  OUTCROP  OF  A  ROCK  LEDGE 
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Blockholing 

Blockholing  consists  of  drilling  a  hole  into  the  boulder  and  charging 
it  with  a  small  amount  of  dynamite.  It  is  the  best  method  for  breaking 
very  hard  or  very  large  boulders,  especially  those  of  the  "  nigger-head  " 


PROPERLY    PLACED    BLOCKHOLE   CHARGE 

type  that  are  so  difficult  to  break  by  other  methods.  The  hole  should 
usually  be  drilled  about  half  way  through  the  boulder  and  may  be  an 
inch  or  larger  in  diameter. 

The  explosive  should  be  removed  from  the  shell  and  packed  firmly 
into  the  bottom  of  the  hole.  When  the  entire  charge  is  in,  make  a 
hole  for  the  cap  in  the  top  of  the  powder  with  a  pointed  hardwood 
stick.  Press  the  cap  into  the  hole  and  tamp  it  in  with  moist  soil.  The 
hole  should  be  tamped  full. 

As  the  confinement  is  perfect  in  such  loading  any  of  the  Du  Pont  high 
explosives  recommended  in  this  book  will  give  good  results.  Du  Pont 
or  Rcpauno  Stumping  Powder  is  especially  recommended, 

Blockholing  is  very  effective  in  blasting  off  out-cropping  ledges  that 
are  too  large  to  retnove  entirely. 

Snakeholing 

Snakeholing  consists  of  punching  a  hole  under,  but  immediately 
against  the  bottom  of  a  boulder  and  placing  the  charge  of  explosives 
in  as  compact  a  shape  as  the  size  of  the  hole  will  permit.  A  better  idea 
of  the  method  can  be  had  by  glancing  at  the  figure.  The  explosive 
being  confined  on  the  underside  by  the  earth,  can  exert  a  powerful  blow 
on  the  boulder  and  will  roll  it  out,  or  if  a  sufficient  charge  is  used  will 
break  it  in  fragments. 

This  is  one  of  the  easiest  and  most  successful  methods  of  boulder 
blasting.  The  best  explosives  for  this  work  are  either  Du  Pont  or 
Repauno  Stumping  Powder  or  Red  Cross  Extra  40  per  cent.  Dynamite. 
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Electric  blasting  is  not  generally  used  unless  the  boulders  are  very  lai^e 
and  more  than  one  charge  is  used  to  blow  them  out.  Many  blasters  pre- 
fer to  lift  boulders  out  with  a  snakehole  shot  and  later  break  them  with 
a  mudcap. 


\  BOULDER  FOR 


Mudcapping 

Mudcapping  is  known  by  a  variety  of  fantastic  and  expressive 
names,  such  as  "  Bulldozing,"  "  Blistering,"  "  Poulticing  "  and  "  Adobe 
Shooting,"  and  is  made  possible  by  the  fast,  shattering  action  of  the 
higher  grades  of  dynamite.  In  practice  it  consists  of  removing  the 
dynamite  from  the  shell  and  packing  it  in  a  compact  conical  heap  on 
the  boulder,  and  after  inserting  a  cap  and  fuse  covering  it  with  several 
inches  of  thick,  heavy  mud. 


HEALTHY  YOUNG  APRICOTS  ON  LAND  FROM  WHICH  THE 

BOULDERS  HAVE  BEEN  BLASTED.      NOTE  BOULDER 

FRAGMENTS  IN  FOREGROLND 
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The  explosive  should  be  placed  on  the  boulder  at  the  place  where 
it  would  be  struck  with  a  hammer  were  it  small  enough  to  break  in 
that  way.  This  may  be  on  the  top  or  side.  If  the  boulder  is  embedded 
in  the  ground,  a  snakehole  shot  to  roll  it  out  on  the  surface  should  first 
be  made,  because  the  confining  dirt  makes  it  much  harder  to  break 
with  a  mudcap  shot.  The  mud  covering  should  be  as  thick  and  heavy 
as  it  is  convenient  to  make  it,  not  less  than  5  or  6  inches,  and  should 
be  free  from  stones,  as  the  blast  will  throw  them  as  though  they  were 
.bullets.    Never  lay  a  stone  on  top  of  the  mud  for  the  same  reason. 

The  explosives  used  are  Red  Cross  Extra  40  per  cent,  for  easily 
broken  rock,  and  Du  Pont  Straight  50  per  cent,  for  hard  nigger-head 
boulders. 


Combining  Mudcapping  With  Snakeholing  for 
Large  Boulders 

For  very  large  loose  boulders,  where  it  is  not  practical  to  drill,  it 
is  often  well  to  combine  these  two  methods  of  loading,  using  one  or 
more  charges  tn  snakeholes  and  a  big  mudcap.  The  explosions  on 
two  sides  at  the  same  time  intensify  the  shock  to  the  boulder  to  such 
a  point  that  it  will  break  when  either  methqd  of  loading  alone  would 
be  ineffectual.    Such  charges  must  be  fired  electrically. 

Disposal  of  Boulder  Fragments 

Many  uses  can  be  made  of  boulder  fragments  after  the  blasting 
is  done.  The  accompanying  cut  shows  a  beautiful  home  built  of  frag- 
ments of  field  stones  by  a  progressive  blaster  who  was  clearing  up  a 
large  Held.  Other  uses  are  for  building  foundations,  walls,  fences, 
roads,  for  making  concrete,  or  for  various  other  uses  about  the  farm. 

They  are  also  very  useful  for  filling  gullies  or  discarded  ditches, 
and,  as  they  do  not  lie  close  together,  will  form  blind  drains  to  remove 
excesses  of  rain  water. 
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Where  large  boulders  leave  deep  holes  much  of  the  debris  can  be 
buried  in  the  bottom  of  the  holes,  but  care  must  be  taken  to  keep  it 
well  below  plow  depth. 

The  possible  use  of  boulder  fragments  for  road  improvement  sliould 
always  be  kept  in  mind. 


SUCCESSFUL  BOULDER  BLASTING  IN  SWEDEN,  SHOWING 


WELL-LOCATED  MUDCAP 
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Breaking  Boulders 

I  hav«  had  excellent  results  in  removing  boulders  and  breaking  thera  up  with 
mudcaps.  In  Massachusetts,  many  boulders  of  granite  formation,  known  as 
"  hardheads,"  are  found.  They  are  usually  round  and  smooth  and  frequently 
the  larger  portion  of  them  is  buried  in  the  ground.  They  are  regarded  as  a  hard 
proposition  by  experienced  blasters.  If  only  a  part  of  the  boulder  shows  above 
the  surface,  I  sound  with  a  three-eighth  inch  steel  rod  five  feet  long  with  a  sharp 
point  and  poker  handle,  to  determine  the  size  and  position  of  the  stone  under- 
ground. 1  then  place  a  relatively  small  charge  of  Red  Cross  under  one  end  or 
one  side,  the  discharge  of  which  rolls  the  boulder  out  upon  the  surface  of  the 
ground.  It  then  takes  a  small  charge  of  Red  Cross  to  completely  shatter  it.  1 
frequently  dispose  of  the  pieces  by  placing  them  back  in  the  hole,  thus  saving 
the  expense  of  carting  them  away.  There  is  usually  room  in  the  hole  for  all  of 
the  pieces  and  still  allow  for  eighteen  inches  of  top  soil  over  them. 

WINTHROP  FILLEBROVVM. 


Largest  Boulders  Successfully  Blasted 

I  am  sending  you  a  photograph  of  a  rock  which  weighed  between  six  and 
eight  tons.  As  shown  by  the  picture  one  man  could  handle  any  piece  of  it  after 
the  blast.  The  farmer  for  whom  this  blasting  was  done  had  spent  for  labor  from 
$50  to  $60  in  clearing  five  or  six  acres  of  small  boulders.  I  cleared  about  as  much 
for  $8  by  using  Red  Cross  Dynamite. 


W.  H.  NANGLE. 
Thomdale,  Texas. 


WANGLE'S  BOULDER 
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Ditching 


Ditches  of  some  sort  are  needed  on  almost  every  farm  or  ranch.  In 
some  cases  the  soil  is  too  wet  and  the  excess  water  must  be  carried 
away;  in  others,  it  is  too  dry  and  more  water  must  be  brought  to  the 
field.  Much  irrigated  land  needs  drainage  for  the  relief  of  alkali  and 
bad  seapage  conditions.  The  roads  and  railroads  need  drainage  to  pre- 
vent rapid  deterioration.    Each  condition  requires  more  ditches. 


LOADING  A  DITCH  AT  WALLOWA.  OREGON 

The  enormous  amount  of  land  too  wet  for  agricultural  purposes  is 
realized  by  but  few.  There  are  more  than  3,000,000  acres  of  farm  land 
that  needs  drainage  on  the  Pacific  slope  alone.  To  drain  this  will 
require  hundreds  of  thousands  of  miles  of  ditches. 

The  same  need  for  new  ditches  is  felt  on  the  irrigated  lands,  both  on 
the  new  developments  and  on  the  older  ones  where  the  original  irrigat- 
ing systems  are  either  inadequate  or  poorly  located. 

These  varied  conditions  call  for  different  methods  of  relief.  Ditches 
varying  all  the  way  from  the  tiniest  tile  drain  to  huge  canals  large 
enough  for  navigation  are  needed.  The  methods  of  digging  vary  as 
much  as  the  work  to  be  done.  Each  method  has  its  own  peculiar  use 
under  conditions  where  other  methods  are  not  suited. 

The  use  of  dynamite  is  recommended  for  digging  open  ditches  from 
a  few  feet  wide  to  as  much  as  16  feet  wide  and  6  feet  deep.  This  recom- 
mendation is  made  because  the  blasting  of  ditches  has  been  successful 
under  all  conditions,  from  the  softest  swamp  mud  to  the  hardest  rock, 
with  the  single  exception  of  ditches  in  loose,  dry  sand.  The  actual  con- 
ditions where  dynamite  is  found  most  successful  for  ditching  are; 
swampy  and  rough  land,  locations  where  labor  is  high,  where  lai^e 
amounts  of  digging  must  be  done  in  haste,  and  in  hard  ground. 
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When  a  ditch  is  blasted  there  is  no  outlay  for  expensive  equipment, 
because  the  only  equipment  necessary  is  a  steel  bar,  pointed  at  one  end. 
In  hard  ground,  a  sledge  is  needed  to  drive  the  bar  down  to  the  neces- 
sary depth.  There  is  no  delay  and  expense  getting  machinery  into  place 
through  swamps  and  thickets.  Not  even  a  team  is  needed  when  ditches 
are  dug  with  dynamite,  for  one  or  two  men  can  easily  carry  sufficient 
dynamite  to  dig  a  ditch  four  or  five  hundred  feet  long,  four  or  five  feet 
wide,  and  three  or  four  feet  deep. 

When  ditches  are  dug  with  dynamite  the  material  to  be  taken  from 
the  ditch  is  thrown  out  by  the  blast,  and  little  or  no  shoveling  is  neces- 
sary. This  material  is  not  heaped  up  along  the  sides  of  the  ditch,  where 
it  would  occupy  land  that  should  be  raising  crops,  and  would  prevent 
free  drainage  into  the  ditch,  but  is  spread  evenly  over  the  ground  for  a 
considerable  distance  on  each  side  of  the  ditch. 

Ditches  can  be  dug  with  dynamite  at  any  time  on  short  notice,  as 
dealers  who  handle  explosives  can  be  found  in  almost  every  locality. 
In  wet  weather,  especially  after  heavy  rainfalls,  when  it  may  be  neces- 
sary to  cut  ditches  and  channels  in  a  hurry,  this  method  is  invaluable. 

It  is  just  as  easy  to  dig  a  curved  ditch  with  dynamite  as  it  is  to  dig 
a  straight  one,  because  the  center  of  the  ditch  follows  the  line  of  holes 
in  which  the  dynamite  is  loaded. 

Methods  of  Ditching 

There  are  two  distinct  methods  of  blasting  ditches  for  drainage  and 
irrigation ;  the  propagated  and  electric.  The  propagated  method  can  be 
used  only  in  wet  soils,  while  the  electric  method  can  be  used  in  either 
wet  or  dry  soils.  The  explosives  and  blasting  supplies  needed  and  the 
methods  of  loading  vary  considerably  in  the  two  methods. 


BLASTING  A  DITCH  AT  WALLOWA,  OREGON 


:dbv  Google 


In  the  propagated  method  of  ditch  blasting,  soil  conditions  are  some- 
times encountered  that  along  the  line  of  the  ditch  there  will  be  imbedded 
in  the  soil,  below  the  surface,  boulders  or  logs  which  will  interfere  with 
the  proper  transmission  of  the  propagated  method  of  blasting.  ■  Where 
such  obstructions  as  boulders  and  logs  are  encountered,  it  is  advisable  to 
remove  these  before  depending  on  a  propagated  blast  to  make  the  ditch. 
Better  still,  under  such  conditions,  of  soil,  to  use  the  electric  method  of 
blasting. 

Among  the  most  striking  advantages  of  ditching  with  dynamite, 
as  compared  to  other  methods,  is  the  reduction  in  cost,  the  absence  of  a 
large  soil  pile  along  the  ditch,  the  little  time  required,  the  absence  of 
overhead  expenses  for  equipment,  the  ability  to  dig  successfully  where 
the  conditions  are  too  bad  for  other  methods,  the  adaptability  to  both 
lai^%  and  small  ditches,  and  the  simplicity  of  the  methods. 

Ditching  in  Saturated  or  Mucky  Soils  Without  a 
Blasting  Machine 

In  wet  soils,  where  holes  two  feet  deep  will  stand  half  full  of  water, 
the  quickest  and  generally  the  most  economical  method  of  ditching  is 
with  Du  Pont  Straight  50  per  cent,  dynamite.  Only  a  straight  dynamite 
can  be  used  for  this  work,  as  other  grades  are  too  iiisetisitive  to  be 
detonated  by  the  shock  from  a  single  primer  in  a  central  hole.  This  can 
be  practised  in  the  roughest  of  swamps,  even  where  there  are  several 
inches  of  water  standing  on  the  surface  or  where  the  surface  is  covered 
with  the  heaviest  of  swamp  stumps. 

This  class  of  ditch  blasting  should  not  be  attempted  when  either 
the  air  or  water  is  colder  than  50  degrees  F. 

The  simplicity  of  the  method  and  the  truly  wonderful  results 
obtained  must  be  seen  to  be  fully  realized. 

The  course  of  the  ditch  having  been  decided  on  by  a  survey  or 
close  study  of  the  slope,  as  indicated  by  the  surface  drainage  and  the 
trees  having  been  chopped  from  the  right  of  way,  the  work  may  be 
begun. 

This  method  of  ditching  is  applicable  in  draining  wet  lands  and  cor- 
recting streams. 

Test  ShoU 

The  first  thing  to  do  is  to  try  a  few  trial  shots  to  ascertain  the 
best  depth  and  spacing  for  the  holes.  For  ditches  up  to  3  or  3I  feet 
deep  the  depth  of  bore  holes  will  usually  be  about  24  to  30  inches, 
and  the  spacing  between  holes  from  18  to  24  inches,  although  it  may 
be  necessary  to  increase  the  depth  and  decrease  the  spacing  in  some 
cases.  It  is  well  to  begin  the  test  with  holes  two  feet  deep  and  18 
inches  apart.  Keep  these  in  line  and  load  about  10  of  them  with 
one  cartridge  each.    If  a  little  water  covers  the  cartridges  in  the  holes 
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no  further  tamping  will  be  needed.  If  not,  tamp  well  with  earth.  After 
the  entire  line  is  loaded,  one  hole  is  charged  with  an  extra  primer  car- 
tridge, and  it  is  also  well  to  put  one  additional  cartridge  in  each  hole 
adjoining  the  primer. 

This  loading  should  lift  the  soil  many  feet  into  the  air,  scatter  it 
over  the  adjoining  swamp  for  a  distance  of  150  feet  and  leave  a 
good,  clean  ditch.  If  it  does  not,  try  a  different  loading.  It  may  be 
necessary  to  make  the  holes  deeper  in  some  soils  and  not  so  deep  in 
others.  Usually  in  swamp  soils  the  ditch  made  is  a  foot  to  two  feet 
deeper  than  the  charge,  but  sometimes  it  is  necessary  to  load  to  the  full 
depth. 

If  the  test  shot  makes  too  large  a  ditch,  the  spacing  can  be  increased 
a  little,  but  should  seldom  be  greater  than  24  inches,  and  then  only  in 
warm  soil.  For  very  small  ditches  less  than  a  full  cartridge  of  explo- 
sive may  be  used  in  each  hole. 

Amount  of  Charge  and  Size  of  Ditch 

Small  ditches  (for  instance,  about  two  feet  deep  and  three  feet  widel 
in  such  soils,  when  there  is  little  trouble  from  roots,  can  be  dug  with 
half  cartridge  charges,  but  when  using  such  small  loads  the  spacing 
between  holes  can  seldom  be  over  18  or  20  inches. 

Larger  ditches  can  be  dug  by  using  two  or  more  cartridges  in  each 
hole,  and  a  second,  or  even  a  third  line  of  holes  may  be  put  down  about 
four  feet  from  the  original  line  and  loaded  in  the  same  way.  When 
two  or  three  lines  of  holes  are  used  it  will  be  necessary  to  use  one  elec- 
tric cap  in  each  line,  or  to  put  in  one  or  two  extra  charges  between  the 
rows  to  insure  the  simultaneous  detonation  of  all  the  charges. 


THE  FINISHED  DITCH  AT  WALLOWA,  OHEGOK,  8  FEET  WIDE  AT  TOP.  4K  FEET 

WII>E    AT    BOTTOM,    sM    FEKT    DEEP.      THE    COST,    INCLUDING 

LABOR,  WAS  ««C    PER   FOOT 
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Appivzuiiate  Table  of  Charges  of  Du  Pont  Straight  50%  Dyna- 
mite for  Blasting  Ditch  Without  a  Blasting  Machine 


Top  Width 
oiDilcb 

Aptmxinuic  Number  of  C«rtri 
Hole  Required  for  Ditche 

Vt 

1P« 

ParanefRowi 
Required 

1                    2                 3 

1          1       2              3 
I          '        2              3 

1,2               3 

:   i  1    ', 

1          j        2              J 

6 

10 

14 
16 
IS 

1 
I  or  2 

I 
I 

3 

Distance  between  holes  in  rows  i6  to  24  inches  to  be  determined  by 
3  or  4  test  shots.  It  is  impossible  to  specify  exactly,  because  soil  con- 
ditions differ  greatly,  which  makes  a  difference  in  spacings  and  loads. 

Putting  Down  the  Holes 

Ordinarily  in  swamp  soils  the  bore  holes  can  be  put  down  with 
little  effort.  If  the  soil  is  at  all  hard,  or  has  a  heavy  crust,  the  fastest 
tool  is  a  good  sharp  crowbar,  but  if  soft  and  mucky,  a  heavy  tamping 
stick  will  suffice.  The  holes  should  not  be  left  open,  but  should  be 
loaded  at  once,  as  they  will  cave  in  or  be  filled  with  floating  slime. 

Amount  of  Dynamite  Required  for  a  Given  Length  of  Ditch 

In  order  to  enable  the  blaster  to  calculate  the  amount  of  dynamite 
required  to  cut  various  size  ditches,  the  following  table  used  in  con- 
junction with  either  of  the  preceding  tables  should  prove  very  useful: 




loKoo. 

)    MiLB 

Number 
holes 

J    M.L< 

between 

hole*  in 

Number 

i        1    Wbok 
«r.?id»,='c.,t,idgc 

Number 
of 

"=1 

S"" 

Dynamite  requited 
using  cbarges 
pe.  hole  of 

row 

..„i.„ 

Whole 
cartridg. 

i..     1   Whole 
carlridge  cirlridge 

18  inl. 
20    " 

110 
99 
8! 

28  lbs.-     55  lbs. 
25    '■     1    49""'"'"" 
2i    "    '■  41    " 
19    "    |-3g    '■ 
IS    "    1    36    '• 

S80 
"792 
664 
608 
566 

220  lbs 
198    " 
166    ■' 
152    " 
'142    " 

440  lbs 
396    '■"' 

1760 
1584 

440lbB.    8801bs. 
396    "  ;  792    " 

24    " 

332    ■' 
304    '• 
284    '• 

1328 

332    "  1  664    " 

26    " 

76 

1216 

304    "      608    ■' 

28    " 

71 

1132 

283    '■  ,   566    " 

I  rod  —    i6j4  feet. 
10  rods—  i6s      feet  or    55  yards. 
!4  mile— 1320      feet  or  4^  yards  or    80  rods. 
}4  mile— 2640      feet  or  880  yards  or  i(5o  rods. 

For  larger  ditches  requiring  heavier  loading  or  several  parallel  rows 
of  holes  increase  the  total  amounts  accordingly.  These  amounts  also 
apply  to  ditching  with  a  blasting  machine. 
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Ditching  With  a  Blasting  Machine 

While  it  is  possible  to  blast  ditches  by  the  propagated  method,  that 
is,  without  blasting  machine,  only  in  wet  soils,  the  electric  method  can 
be  employed  in  any  class  of  material,  dry  sand  excepted,  and  low 
strengths  of  low-freezing  Red  Cross  Dynamite  or  Du  Pont  or  Repauno 
Stumping  Powder  can  be  substituted  for  the  more  sensitive  straight 
dynamite. 

The  layout  of  the  ditch  is  exactly  the  same  as  for  the  other  method, 
but  as  an  electric  cap  is  used  in  each  hole  it  is  possible  to  space  thera 
farther  apart  in  the  row.  The  normal  distances  are  from  24  to  32 
inches  for  small  ditches,  and  up  to  48  and  52  inches  for  lai^e  ditches. 

Different  Explosives)  (for  Different  Classes  of  Work 

The  explosive  selected  for  electric  ditch  blasting  will  depend  upon 
the  soil  and  size  of  ditch.  In  a  medium  loam,  where  only  a  small  ditch 
( for  instance,  two  feet  deep  and  three  feet  wide)  is  desired,  the  selection 
may  be  Du  Pont  or  Repauno  Stumping  Powder,  Red  Cross  Extra  30 
or  40  per  cent,  dynamite.  Where  the  material  is  sandy  Du  Pont  Gelatin 
40  per  cent,  will  give  best  results.  It  is  practically  impossible  to  blast 
ditches  in  dry  sand. 

For  larger  ditches,  or  where  there  is  much  trouble  with  stumps 
and  roots,  a  stronger  explosive  will  give  more  economical  excavation, 
and  Red  Cross  Extra  40  per  cent,  or  Du  Pont  Gelatin  40  per  cent,  should 
be  selected.  Where  the  work  is  very  wet,  and  the  chaises  must  be  left 
in  the  water  for  a  long  time,  the  gelatin  should  be  selected,  as  it  is  more 
water-resisting  than  the  Red  Cross  Dynamite. 

Methods  of  Loading 

After  3  or  4  trial  shots  similar  to  those  described  for  wet  ditching 
have  established  the  proper  depth  and  spacing  of  the  holes,  and  the 
amount  of  dynamite  per  hole,  the  blaster  is  ready  to  begin  actual  oper- 
ations. The  holes  may  be  put  down  with  a  subsoil  punch,  crowbar, 
soil  auger,  or  any  other  tool  suitable  for  the  particular  class  of  soil. 

Unless  water  covers  all  charges  they  should  be  thoroughly  tamped. 
It  is  best  to  punch  only  enough  holes  for  one  blast,  load  them  and  fire, 
before  putting  down  more,  as  they  are  likely  to  be  filled  up  or  covered 
with  trash  thrown  up  by  the  blast.  Do  not  overload  the  blasting 
machine.  If  its  rated  capacity  is  thirty  charges,  do  not  attempt  to  fire 
more  than  that  at  a  time. 

When  only  one  cartridge  is  used  in  a  hole  it  must  contain  the 
electric  cap,  and  should  be  pressed  well  down  to  the  bottom  of  the 
hole  and  tamped  so  that  there  is  no  air  space  left  to  reduce  the  effect  of 
the  blast.  When  several  cartridges  are  used  in  each  hole,  the  primer 
should  be  on  top,  with  the  cap  pointing  downward. 

As  the  work  progresses  the  soil  should  be  carefully  watched,  and 
any  needed  variation  made  in  the  loading  so  that  it  may  always  conform 
to  the  material  to  be  lifted. 
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METHODS  OF  CONNECTING  WIRES  FOR  ELECTRIC  DITCH  BLASTING 

Blasting  Large  Ditches  With  a  Blasting  Machine 

When  larger  ditches  are  desired  the  loading  may  be  in  deeper  holes, 
using  more  or  a  higher  strength  of  explosive;  or  one  or  two  more 
parallel  lines  of  holes  may  be  tmployed,  especially  where  wide  but 
shallow  ditches  are  needed.  Where  very  deep  ditches  are  needed,  blast 
a  wide,  shallow  ditch  with  two  or  three  parallel  rows  of  holes,  and 
then  load  one  or  two  rows  in  the  bottom  of  the  shallow  ditch,  and 
blast  another  ditch  in  the  bottom  of  the  first  one.  This  latter  method 
has  been  very  efficient  in  opening  large  ditches  eight  or  nine  feet  deep 
through  heavy  bottom  lands  for  the  correction  of  stream  channels. 

Stream  Correction 

Each  rainy  season  the  big  freshets  in  creeks  and  rivers  are  the  cause 
of  much  property  loss.  Bottom  lands  are  either  washed  away  or  covered 
with  a  layer  of  sand  that  is  too  deep  to  plow  under,  and  the  fertility  of 
the  soil  is  greatly  reduced. 

Permanent  control  of  streams  subject  to  overflow  is  expensive  if 
undertaken  in  haste.  Equally  good  results  may  be  obtained  with  much 
less  expense  by  undertaking  the  work  in  a  slower  but  more  systematic 
way,  which  will  permit  the  stream  to  do  most  of  the  actual  digging 
itself. 

A  great  part  of  the  filling  up  of  stream  courses  is  caused  by  logs 
and  other  floating  material  forming  rafts  and  sand  bars  in  the  chan- 
nels. Another  fruitful  source  of  trouble  is  from  outcrops  of  rock  which 
divert,  or  impede  the  normal  flow  of  the  current.  Overhanging  stumps 
and  trees  along  the  banks  lend  still  further  obstruction.  Sharp  bends 
in  the  course  of  the  stream  check  the  current  and  cause  trouble  by 
forming  sand  bars. 
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DIAGRAM  OF   STREAM   TROUBLES  THAT   MAY    BE  CORRECTED   BY    BLASTING 

Any  and  all  of  these  troubles  may  be  overcome  quickly  and  at  reason- 
able cost  by  the  use  of  dynamite.  Shoot  out  the  rafts  and  logs,  and 
blast  a  sufficient  channel  through  the  confining  rock.  A  well-placed 
blast  will  cause  the  overhanging  stumps  to  immediately  vacate. 

The  cutting  off  of  sharp  turns  in  the  channel  will  take  a  little  more 
time  and  should  be  well  done  in  the  beginning.  Locate  the  line  of  the 
new  cut-off  and  blast  a  ditch  that  will  at  all  times  carry  a  part  of  the 
(low.  When  this  is  done  and  the  rafjs  and  logs  are  out  of  the  way  above 
and  below,  all  there  is  left  to  do  is  to  wait  for  the  heavy  rains  to  flood 
the  streams.  The  increased  rate  of  flow  will  cause  the  water  to  cut  and 
wear  away  at  the  bottom  of  the  channel  as  well  as  at  the  sides.  From 
time  to  time  it  will  be  best  to  go  over  the  stream  and  make  sure  that  no 
new  obstruction  is  being  formed. 

Small  blasted  ditches  have  been  scoured  out  by  the  current  until 
Lhey  are  now  carrying  the  entire  flow  of  large  streams.  With  a  little 
help  now  and  then  any  stream  with  a  fair  fall  can  be  made  to  do 
wonders  in  making  itself  a  permanent  and  suitable  course. 

Table  of  Cfaargea  for  Electric  Ditch  Slatting 


lApproiiiDlle  Number  of  CertiidicE  c 
Appioximwe      '       Bed  Cro..  Extr.  «%  Dywrnfie 
Top  Width  ol  Required  far  V.r.ou. 

Diuh  in  FmI  Depth. 


Number  of 
■^S'eq-u'i^l"" 

t.m^v";:t».. 

1 

1  or  2 
2 

2 

Oiochet 
0      " 

20  " 

21  " 
36       " 
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Although  this  table  is  necessarily  but  an  approximation,  it  will 
serve  as  a  good  basis  for  estimating  ditch  chaises. 

Practice  makes  perfect  in  ditch  blasting  the  same  as  in  anything  else. 
The  way  to  get  the  practice  Is  by  blasting  short  test  sections  of  about 
ten  holes  each  until  the  proper  loading  for  the  soil  condition  is  deter- 
mined. After  blasting  a  few  ditches,  less  experimenting  in  the  begin- 
ning will  be  necessary. 

Liked  the  Sample  Ditch  So  Well.     Did  More  of  It 

A  Propagated  Blast 

Mr.  A.  L.  Jones  gave  us  a  practical  demonstration  of  the  efficiency  of  your 
powder  for  ditching.  I  have  adobe  soil  black  and  wet.  We  spent  about  an  hour 
punching  and  loading  holes  3  feet  deep  with  42  pounds  Du  Pont  Straight  60 
per  cent.  Dynamite.  We  opened  a  reasonably  clean  ditch  85  feet  long,  6  feet  wide 
on  top  and  3  feet  deep. 

Being  pleased  with  the  economy  of  it,  I  immediately  placed  an  order  with  my 
dealer  for  more  Du  Pont  Straight  60  per  cent,  with  which  to  continue  the  work. 

F.  L.  CHAMBERS, 
Eugene,  Oregon. 

A  Hard  Problem  Solved 

An  adverse  condition  was  selected  in  swamp  land  for  a  demonstration  of 
ditching  with  dynamite  before  a  large  drainage  association.  The  soil  was  a  sandy 
muck  saturated  with  water,  and  laced  together  with  a  luxuriant  growth  of  roots. 
The  surface  was  studded  with  large  green  stumps.  The  location  was  selected 
because  the  managers  considered  it  an  impossible  undertaking.  An  idea  of  the 
conditions  can  be  gotten  from  the  accompanying  illusti 


LOADING  THE  DITCH 
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A  SHORT  TEST  SHOT 


The  line  of  the  ditch  was  laid  off  with  a.  light  cord.  Holes  were  punched  along 
this,  spaced  2  feet  apart,  to  a  depth  of  30  inches.  Each  hole  was  loaded  with  2 
cartridges  of  dynamite ;  one  60  per  cent.  Du  Pont  Straight,  the  other  40  per  cent 
Red  Cross  Extra.    A  few  extra  cartridges  were  put  directly  under  the  larger 


THE  FINISHED  DITCH 
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The  result  was  a  dean  ditch  g  feet  wide  and  3H  feet  deep,  wilh  a  bottom  atmost 
absolutely  true  to  the  desired  grade,  at  a  cost  of  less  than  io|^  cents  the  cubic 
yard.  The  minimum  estimate  for  hand  labor  on  this  job  was  25  cents  the  yard, 
and  it  is  quite  unlikely  that  the  work  could  have  been  done  at  this  price.  This 
blasting  was  later  continued  on  a  commercial  scale. 


Ditching  in  Heavy  Sod 


A  FINE  DITCH  IN  IDAHO 


Herewith  find  photograph  of  a  ditch  made  ihrough  brushy  swamp  land  by 
using  Ij^  X  8-iiich  cartridges  of  Du  Pont  Straight  60  per  cent.  Dynamite,  spacing 
the  holes  20  inches  apart.  A  passageway,  wide  enough  for  the  person  planting 
the  powder,  was  made  along  the  path  of  this  ditch.  The  ditch  averages  9  feet 
in  width  at  the  top  and  4^  feet  in  depth  and  is  very  cleanly  cut. 

One  part  of  it  which  does  not  appear  in  the  picture  was  made  through  24  inch 
thick,  tough  swampy  sod.  The  sod  was  opened  up  and  rolled  back  like  a  huge 
hide.  After  the  shooting,  the  sides  looked  like  two  giant  plow  furrows  of  5  feet 
width  each  one  laid  to  eacli  side. 

LEWIS  GRINDE, 
St.  Maries,  Idaho. 
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Endorsed  by  Experiment  Station 

We  have  done  some  remarkably  efficient  ditching  work  at  a  small  cost  (com- 
pared to  teams  and  pick  and  shovel)  by  using  Du  Pont  I  have  in  mind  a  piece 
of  ditch  50  feet  long,  6  feet  wide,  and  3  feet  deep,  which  was  dug  at  a  cost  of 
I2ji  cents  per  cubic  yard.  An  argument  that  greatly  favors  using  Du  Pont  in 
this  particular  kind  of  work  is  that  no  water-holding  banks  are  thrown  up. 
resulting  in  almost  perfect  surface  drainage.  Another  feature  greatly  in  favor 
of  using  Du  Pont  in  ditching  is  the  rapidity  in  which  it  can  be  done.  When  die 
ground  is  wet  and  heavy,  and  farming  operations  are  at  an  enforced  standstill, 
then  is  the  time  to  do  the  best  work  in  ditching— wi'lA  Du  Pont, 

PAUL  D.  PERKINS, 
Supt.  Angleton  Station. 
Texas  Agricultural  Experiment  Stations. 

Tile  Drain  Made  Effective  by  Blasting 

I  shot  35  acres  of  swamp  land  which  in  former  years  was  covered  with  water, 
many  places  standing  a  foot  deep.  Although  there  was  a  drain  through  the  field, 
the  water  would  not  disapj^ar  because  of  impervious  material  between  main 
drain  and  swamp  land.  The  object  of  shooting  was  to  break  up  this  imperrious 
material  so  that  the  water  would  drain  throu^  from  swamp  land  to  drain. 

The  regular  method  of  digging  a  drain  or  several  laterals  from  bogs  to  main 
drain  would  have  cost  me  $400.  Blasting  with  Du  Pont  only  cost  me  67,  and  my 
land  has  increased  in  value  from  praclica.lly  nothing  to  $125  per  acre. 

W.  J.  SNODDY, 
Billings,  Uonl. 


I.O.\niNG  THE  DITCH 

IlLASTINr,   DITCHES  THROUGH  A  SWAMP 

Drains  20  Acres  in  10  Hours 

v..  I.  du  Puiil  de  Nemours  &  Company. 

Gentlemen — Through  a  piece  of  bog  meadow  we  blasted  some  500  feet  of  ditch 
in  about  10  hours.  3  feet  deep.  3  to  4  feet  wide,  which  serves  to  drain  some  ao 
acres.  The  use  of  Du  Pont  Straight  (10  per  cent.  Dj'namite  placed  in  holes  2  feel 
agiart  and  but  18  inches  dec])  gave  us  the  result.  A  greater  depth  than  18  inches 
pave  us  a  deep  hole  but  not  as  Rood  result.  We  are  usin^  Du  Pont  Straight  60 
per  cent.  Dynamite  daily  for  various  kinds  of  (arm  work  with  the  use  of  a  battery 
aJid  several  charges  and  have  done  excellent  work. 
Respectfully  yours, 

F.  SCHROEDER. 
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Large  Ditch  Successfully  Blasted 

At  the  igi3  meeting  of  the  North  Carolina  Drainage  Congress  an  effort  was 
made  to  straighten  a  creek.  The  ditch  needed  was  eight  feet  deep  and  18  feet  wide. 
The  surface  soil  was  light  and  full  of  roots.  The  subsoil  was  a  heavy,  wet  clay. 
Three  rows  of  holes  were  put  down  to  a  depth  of  from  30  to  36  inches,  spaced 
four  feet  apart  and  loaded  with  Red  Cross  40  per  cent.    The  blast  removed  the 


SECTION  OF  DITCH  SHOWING  HOW  THE  KIRST  LOADING  WAS  DONE 


soil  to  a  depth  of  about  30  inches.  In  the  bottom  of  this  shallow  ditch  two  rows 
of  holes  were  put  down,  spaced  four  feet  apart,  to  the  desired  depth  of  ditch 
and  loaded  a  little  more  than  half  full  of  40  and  60  per  cent  Du  Pont.  This 
blast  threw  out  the  soil  to  the  desired  depth  and  left  the  completed  ditch  fully  up 
to  the  desired  size,  8x  18  feet.  The  cost  was  between  12  and  13  cents  the  cubic 
yard,  which  was  a  little  high  for  the  work,  as  the  loading  was  too  heavy. 
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the  blasting  was  done  washed  out  all  of  ground  loosened  by  the  blasts 
and  permanently  and  satisfactorily  corrected  the  channel  and  reclaimed 
the  wet  land.  The  man  on  the  bank  is  pointing  in  the  direction  of  the 
old  channel. 


Straightent  Creek  With  Dynamite 

Yalmar,  Mich.,  September  21,  191 1. 

The  ditching  proposition  hit  me  the  most,  and  would  never  believe  until  1 
saw  your  men  do  it  here,  as  the  creek  was  making  all  kinds  of  turns  and 
swings  and  cutting  my  farm  up  in  an  awful  shape,  and  I  could  have  had  it 
done  long  before  this  if  I  had  only  known  how,  and  with  a  great  deal  less 
labor  and  at  half  cost  than  to  do  it  with  a  team  and  scraper.  Even  then  it 
would  have  been  very  hard  to  get  it  done  on  account  of  all  the  roots  and  big 
stones  there  are  in  places  which  were  easily  shot  out  with  Du  Pont. 

The  ditch  they  shot  here,  to  my  measure,  was  80  tcet  long  and  seven  feet 
wide,  and  three  and  one-half  at  bottom,  three  and  one-half  feet  to  four  deep, 
with  the  cost  of  $2.25,  which  would  cost  me  close  lo  $1.25  per  rod  if  1  was  to 
have  it  done  with  team  and  scraper  or  with  a  shovel. 

CHAS.  WILSON. 


Correcting  a  Small  Stream 


The  above  is  a  view  of  a  correction  made  in  the  course  of  a  small  stream. 
The  original  channel  was  not  satisfactory  in  that  it  did  not  discharge  the  flood 
water  fast  enough  to.prevent  flooding  an  area  of  bottom  land. 

The  electric  method  of  blasting  was  selected  and  perfect  excavation  was 
secured.  The  new  channel  is  entirely  satisfactory.  The  ground  was  quite  hard 
but  no  hand  work  was  required  to  complete  the  ditch. 

Denized  bvCtiOO^^IC 


Successful  Ditching  on  Farm  of  Editor  of 
Americ:«ti  Agriculturist 

Newbubgh,  N.  v..  July  i8,  1911. 
The  blasting  demonstration  on  my  farm  last  week  was  an  emphatic  success. 
The  ditching  was  a  complete  surprise  to  everybody.    The  explosive  certainly  did 
the  work  and  made  as  pretty  a  ditch  as  ever  I  saw. 

C.  W,  BURKETT. 


DR.  BURKETT'S  DITCH  A  FEW  MINUTES  AFTER  T 


Blasting  Cheaper  Than  Digging 

Blasted  a  drainage  ditch  for  a  distance  of  12a  rods  at  a  cost  of  43  cents  per 
rod.  The  ditch  was  run  through  an  old  creek  bottom  where  the  ground  was 
wet,  but  cross  cuts  were  made  through  high  dry  banks,  for  the  purpose  of 
straightening  the  course.  The  results  of  this  ditching  were  very  satisfactory, 
the  results  on  high  ground  being  equally  as  good  as  on  the  low  ground. 

It  would  be  impossible  for  any  man  to  dig  as  good  a  ditch  as  we  got,  three 
feet  by  four  feet,  art  a  cost  of  43  cents  per  rod,  in  the  kind  of  soil  we  went 
through,  unless  he  used  Du  Pont  explosives. 

JOSEPH  WOLFE, 
Ewen,  Mich. 


Does  Four  Days'  Work  in  Three  Hours 

London  Ghove.  Pa.,  November  6,  1911. 

1  am  pleased  to  advise  that  1  have  used  Red  Cross  for  draining  swamps  on 
my  property,  reclaiming  about  onc-eighlh  of  an  acre,  which  has  always  been 
unproductive.    This  is  now  pasture  land. 

This  land  was  drained  by  ditching,  and  I  found  the  use  of  Red  Cross  for 
this  work  less  than  one-third  the  cost  of  digging  by  hand  and  then  hauling 
away  the  dirt.  The  time  consumed  in  ditching  with  Red  Cross  required  about 
three  hours  for  one  man,  and  by  the  old  method  of  digging  it  would  have  taken 
one  man  at  least  four  days.  This  would  hxvt  left  dirt  on  the  ridge  along  the 
drain,  whereas  by  using  Red  Cross  it  was  distributed  evenly  along  the  sides. 

T.  S.  GROFF. 
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Underdrainage  of  Wet  Spots 

It  is  sometimes  very  difficult  to  devise  a  method  of  draining  a 
depression.  Generally  speaking,  ditching  is  the  proper  solution  of -the 
problem,  but  that  calls  for  an  outlet  and  at  least  some  degree  of  slope. 

Ponds  and  wet  spots  are  caused  by  impervious  soil  beneath  them. 
Hy  blasting  this  impervious  stratum,  perfect  drainage  can  sometime? 


be  brought  about.  Certain  conditions  must  prevail,  however.  First, 
it  must  be  ascertained  by  means  of  a  soil  auger  that  there  is  a  stratum 
of  gravel  or  sand  beneath  the  impervious  layer  that  will  carry  off  the 
surface  water  if  it  is  drained  down  into  it. 

The  character  of  the  soil  type  forming  the  impervious  layer  must 
also  be  noted.  If  it  is  shale  or  a  true  hardpan  that  will  remain  broken 
up  when  blasted,  the  blasting  alone,  provided  it  breaks  all  the  way 
through  to  the  water-carrying  stratum  of  sand  or  gravel,  will  prove 
sufficient  to  drain  the  surface. 

On  the  other  hand,  if  the  impervious  layer  consists  of  a  fine  sticky 
clay,  it  will  run  together  again,  if  blasted,  and  the  drainage  will  stop 
because  of  the  clogging  of  the  outlet.  When  these  conditions  prevail, 
a  bore  hole  should  be  put  down  to  within  about  a  foot  of  the  underlying 
stratum  of  sand  or  gravel.  If  this  stratum  lies  over  thirty  feet  below 
the  surface,  this  method  of  drainage  is  impractical.  At  the  bottom 
of  the  bore  hole  a  chambering  shot  should  first  be  made  by  using  a 
cartridge  or  two  of  dynamite.  In  the  chamber  thus  formed  a  load 
of  from  five  to  twenty-five  pounds  of  40  per  cent,  dynamite  (the 
amount  depending  upon  the  depth  of  the  hole)  should  be  placed. 
Cartridges  should  also  be  strung  all  the  way  up  the  bore  hole  to  within 
about  two  feet  of  the  top.  As  the  cartridges  will  all  be  in  contact 
with  one  another,  one  primed  cartridge  at  the  top  of  the  line  will  fire 
the  entire  chaise.  The  object  is  to  blast  out  a  well  or  sink  hole.  Such 
a  shot  should  form  a  vertical  well  from  the  surface  down  to  the  sand. 
If  the  soil  is  of  a  wet,  heavy,  clay  type,  it  should  not  cave  much.  This 
well  or  sink  hole  should  then  be  filled  with  cinders,  loose  stone,  stump 
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fragments,  or  some  other  material  that  will  prevent  the  clay  from 
running  together  again.  Such  a  sink  hole  should  drain  the  pond  or 
wet  spot. 

The  hole  should  be  put  down  at  the  lowest  point  in  the  surface; 
that  is,  the  point  to  which  surface  water  would  naturally  run.  If  the 
wet  spot  is  a  large  one  covering  considerable  area,  it  will  probably  be 
necessary  to  make  several  sink  holes  in  the  bottom  in  order  to  get  desired 
drainage. 

In  order  to  determine  the  depth  recjuired,  a  test  hole  is  bored  witii 
a  dirt  auger,  which  should  be  pulled  up  from  time  to  time  in  order  to 
clean  the  hole  out,  and  also  to  ascertain  the  nature  of  the  soil  encoun- 
tered, which  is  readily  seen  on  the  spiral  thread  of  the  auger.  Once 
the  water-absorbing  sand  or  gravel  is  reached  the  depth  of  the  hole 
is  noted  on  the  auger  shank.  This  test  hole  may  be  tamped  full  of 
soil  to  about  6  inches  above  the  sand  or  gravel  in  shallow  holes,  and  12 
to  18  inches  in  deep  holes.  This  is  done  because  it  is  not  advisable  to 
load  the  charges  in  the  sand  or  gravel.  They  should  be  located  in  the 
hardpan  stratum. 
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It  very  often  happens  that  holes  have  to  be  bored  to  depths  aver- 
aging from  15  to  30  feet  before  the  water-absorbing  strata  are  reached 
and  in  order  to  do  this  it  is  necessary  to  use  an  extension  auger  or 
long  chum  drill.  If  the  water  is  too  deep  to  work  in,  the  boring  should 
be  done  from  a  raft.  It  is  much  easier  to  operate  the  auger  through 
a  hole  in  the  center  of  the  raft  than  over  the  side.  As  soon  as  the 
hole  has  been  bored  to  the  required  depth  the  auger  is  withdrawn  and 
a  piece  of  ij-inch  pipe  sufficiently  long  to  reach  the  bottom  of  same 
and  5  or  6  inches  above  the  water  level  is  inserted.  Through  this  the 
dynamite  cartridges  are  dropped  one  at  a  time  and  pushed  to  the  bottom 
with  a  wooden  tamping  rod.  A  good  firm  push  will  hold  each  cartridge 
in  position.  The  last  cartridge  but  one  is  primed  with  a  Du  Pont 
Waterproof  Electric  Blasting  Cap  and  one  cartridge  is  put  on  top  of 
it  to  hold  same  in  place,  as  it  is  not  advisable  to  give  the  primed  car- 
tridge too  hard  a  push  with  the  tamping  rod. 

When  the  hole  has  been  charged  the  loading  pipe  is  withdrawn 
and  slipped  over  the  ends  of  the  electric  fuze  wires,  the  leading  wires 
are  connected  on  to  the  electric  blasting  cap  wires,  the  joints  being  care- 
fully protected  with  insulating  tape  and  the  raft  is  poled  to  the  shore  or 
a  safe  distance  away  from  the  hole  while  the  leading  wire  is  carefully 
paid  out.  The  outer  ends  of  the  leading  wires  are  then  attached  to 
the  blasting  machine,  the  operation  of  which  explodes  the  charge.  It 
is  unnecessary  to  do  any  tamping  in  this  work  if  the  holes  are  filled  with 
water.  The  cartridges  should  not  be  slit.  The  explosive  to  use  is  Red 
Cross  Extra  Dynamite  40  per  cent.,  or  Du  Pont  Gelatin  40  per  cent. 
The  following  table  gives  the  approximate  charge  for  holes  of  different 
depths : 
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Where  the  ground  is  swampy  or  ponds  form  in  the  wet  season  only 
and  dry  up  later  in  the  year,  the  blasting  should  be  done  in  the  dry 
season  when  a  raft  will  not  be  required.  This  blasting  should  be  done 
just  as  described  above  except  that  it  is  necessary  to  tamp  the  Charge 
thoroughly  unless  the  bore  hole  fills  up  with  water. 

It  should  always  be  remembered  that  the  first  and  most  essential 
feature  of  drainage  is  the  control  of  the  rainfall;  that  is,  holding  it 
in  the  subsoil  by  proper  tillage  where  it  can  nourish  the  crops.  If 
proper  attention  is  paid  to  this  feature  better  crops  will  be  produced 
and  the  need  of  handling  large  amounts  of  excess  water  materially 
reduced. 
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Vertical  Drainage  for  the  Control  of  Alkali 

Many  acres  of  the  most  valuable  irrigated  lands  are  becoming  worth- 
less on  account  of  the  accumulations  of  alkali.  An  alkaline  soil  is  one 
containing  soluble  material  in  an  amount  sufficient  to  retard  plant  growth, 
A  large  number  of  compounds  are  capable  of  forming  alkali,  but  those 
ordinarily  causing  trouble  are  the  sulphates,  chlorides  and  carbonates  of 
sodium,  calcium  and  magnesium.  They  are  formed  by  the  breaking 
down  of  the  soil  particles  into  more  easily  dissolved  material.  In  this 
way,  alkali  is  being  formed  in  all  the  agricultural  soils  regardless  of  the 
climate  or  rainfall. 

In  regions  of  heavy  rainfall,  harmful  alkali  is  easily  washed  away, 
but  in  the  drier  regions  where  there  is  little  or  no  drainage  on  accoimt 
of  the  rain  water  being  held  by  the  soil  and  used  by  the  plants  or  lost  by 
evaporation,  the  alkali  is  allowed  to  accumulate  and  remains  in  part  or 
entire. 

Some  of  the  alkali,  however,  is  carried  to  lower  levels  by  wind  and 
by  surface  or  sub-surface  drainage  following  occasional  rains.  Where 
the  transported  alkali  is  left  on  the  low  lands  by  the  wind  storms  or 
through  seapage  of  alkaline  water  from  ditches,  canals  or  reservoirs, 
the  trouble  becomes  more  aggravated  and  may  entirely  prohibit  the 
growing  of  crops. 

On  the  higher  plains  many  alkali  spots  are  formed  by  surface  run  off 
washing  the  alkali  into  slight  depressions,  where  the  water  is  lost,  in 
part  or  entirety,  by  evaporation  and  the  soluble  salts  are  left  in  the 
surface  soil. 
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Along  many  river  valleys  the  underlying  water  is  very  close  to  the 
surface  and  carries  varying  amounts  of  alkali.  In  places  this  water 
is  being  continually  lifted  to  the  surface  and  is  lost,  to  a  considerable 
extent  by  evaporation,  leaving  only  the  alkali  on  the  surface.  A  con- 
tinuation of  this,  of  course,  brings  about  a  very  destructive  alkaline 
condition.  In  some  of  the  older  irrigated  regions  excessive  irrigation 
on  hill  lands  resulted  in  washing  much  alkaline  material  to  the  lower 
levels  by  means  of  sub-surface  seapage. 

Many  remedies,  such  as  scraping  up  and  carting  away  objectionable 
salts,  selection  of  resistant  crops  and  application  of  foreign  materials, 
have  been  tried  for  the  correction  of  alkaline  soils,  but  the  one  that 
has  proven  most  successful  is  washing  by  means  that  approach  as 
nearly  as  possible  the  action  of  heavy  rains  in  more  humid  regions. 

The  object  to  be  obtained  in  washing  out  alkali  is  to  bring  the  salts 
into  solution  by  using  an  excessive  amount  of  water,  and  allowing  it  tO" 
pass  entirely  out  of  the  way  through  sub-drainage,  or  forcing  it  down- 
ward with  water  percolating  into  the  subsoil  to  a  depth  where  it  will 
not  effect  plant  growth.  When  this  latter  method  is  practised  it  should 
be  followed  by  good  tillage  to  prevent  the  return  of  the  alkali  to  the 
surface  through  strong  capillary  rise  of  moisture. 

Ordinary  heavy  irrigation  has  not  proven  successful  unless  it  has 
been  assisted  by  something  that  will  allow  of  easier  downward  move- 
ment of  the  irrigation  water,  or  sub-drainage. 

The  installation  of  sub-drains  has  been  attended  with  difficulties  in 
many  irrigated  regions  on  account  of  absence  of  any  suitable  discharge 
or  out  fall  for  the  drains ;  on  account  of  the  expense  of  installing  drains : 
and  on  account  of  the  regions  remote  from  manufacturing  plants  being 
compelled  to  pay  prohibitive  prices  for  tile. 

A  more  modern  method  is  to  loosen  up  the  subsoil  or  underlying 
hardpan,  that  may  be  present,  to  a  depth  of  four  feet  or  more,  depend- 
ing on  the  nature  of  the  underlying  material,  by  the  use  of  small  charges 
of  dynamite.  This  does  not  disturb  the  surface  soil  to  any  great  extent, 
but  opens  drainage  channels  into  the  very  deep  material  through  which 
the  wash  water  loaded  with  alkali  can  drain  and  percolate  away. 

An  irrigation  for  such  washing  must  be  heavy  and  should  be  repeated 
from  time  to  time.  The  subsequent  irrigations,  intended  for  crop  grow- 
ing, may  follow  in  the  usual  way,  and  if  not  applied  in  too  lai^e  amounts 
there  need  be  no  trouble  from  waste  of  expensive  water. 

AVhcn  the  depth  through  the  liardpan  to  the  open  material  beneath 
is  too  great  for  this  method  to  be  effective,  deep  holes  may  be  blasted 
and  filled  with  trash  as  is  shown  on  page  43. 
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Blasting  in  the  Orchard 

A  Proven  Proposition 

In  1910  the  Du  Pont  Powder  Company  began  to  promote  the  use 
of  explosives  in  planting  new  orchards  and  rejuvenating  old  ones. 
The  idea  was  not  original  with  us. 

Nearly  a  quarter  century  ago,  near  La  Mesa,  Cal,,  ground  was 
blasted  for  tree  planting,  because  the  orchardist  found  the  work  of 
planting  with  the  spade  in  his  resistant  soil  too  difficult.  His  experi- 
ment was  a  success.  The  trees  hved,  thrived  and  bore  exceptional 
fruit  yields  for  many  years,  better,  in  fact,  than  those  not  so  planted. 


A  FOUR  YEAR  OLD  APPLE  TREE  IN  A  BLASTED  HOLE,  MELFORD,  OREGON 
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Other  orchardists  and  fanners  in  other  sections  of  the  country  also 
thought  of  the  same  scheme  for  preparing  a  home  for  the  tree  roots. 
We  have  records  of  such  plantings,  eleven,  sixteen  and  twenty  years 
ago,  before  the  idea  really  began  to  spread. 

After  we  began  to  advertise  it  extensively  and  sent  out  demon- 
strators throughout  the  country,  many  farmers  and  orchardists  tried 
the  new  plan  on  a  small  scale.  Now,  because  of  the  universal  success 
of  correct  blasting  for  orchard  planting,  the  majority  of  fruit  trees  are 
being  planted  in  blasted  ground. 

Millions  of  fruit,  nut  and  shade  trees  have  been  planted  in  blasted 
ground  long  enoi^h  to  prove  the  great  advantages  of  .the  method. 
America's  leading  orchardists  and  nurserymen  now  plant  exclusively 
in  blasted  ground. 

No  one  can  afford  to  plant  trees  by  any  other  method  except  in  soil 
that  is  loose  and  sandy  to  a  depth  of  five  or  six  feet.  In  such  soil  blast- 
ing is  not  advantageous  except  for  the  elimination  of  fungus  and 
nematode  troubles. 

What  Blasting  in  Orchards  Accomplishes 

1.  It  mellows  the  ground  to  a  depth  of  five  or  six  feet  and  through- 
out a  circular  area  ten  to  twenty  feet  in  diameter,  making  it  easy  to 
dig  the  hole  and  plant  the  tree  correctly. 

2.  It  creates  a  porous,  water-absorbing  condition  in  the  subsoil  that 
makes  the  tree  drouth-proof,  stopping  the  big,  first  year  loss. 

3.  It  makes  root  growth  easy  and  makes  tons  per  acre  of  new 
plant  food  available,  hence  speeds  up  the  growth  of  the  tree  and  makes 
it  fruit  one  to  two  years  earlier, 

4.  It  creates  drainage  and  prevents  stagnation  of  water  on  surface. 

5.  In  old  orchards  that  were  planted  by  the  old  methods  and  have 
ceased  to  bear  well,  it  is  of  great  value  in  rejuvenating  the  old  trees, 
causing  them  to  yield  heavily. 

6.  It  destroys  fungus,  nematode,  and  other  orchard  soil  diseases, 
hence  makes  it  possible  to  plant  new  orchards  where  old  ones  have 
been  removed  without  waiting  several  years  to  rest  the  land  and  get  rid 
of  the  diseases. 

7.  At  a  cost  little  or  no  more  than  of  old-style  planting,  it  causes 
at  least  a  year's  earlier  return  on  the  investment  in  new  orchards,  and 
greatly  increased  returns  thereafter  as  compared  with  spade-set 
orchards. 

8.  It  insures  to  the  tree  in  all  of  its  producing  years  a  better  degree 
of  vitality — hence  more  fruit  and  better  fruit. 

Planting  a  Tree  for  Keepa 

In  studying  comparative  costs  of  planting  fruit  trees,  the  investi- 
gator is  confronted  with  widely  varying  figures  and  methods. 

There  seems  to  be  no  machine  for  planting  fruit  trees  such  as  a 
com  drill,  but  the  method  of  some  planters  approximates  the  work  of 
a  machine  in  speed,  if  not  in  efficiency. 
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They  lay  off  the  site  of  the  proposed  orchard  in  20-ft.  to  40-ft. 
checks,  depending  on  the  kind  of  trees  to  be  planted.  Cross  furrows 
are  plowed  through  the  field,  marking  it  off  in  squares. 

One  man  drives  along  a  furrow  with  a  wagon-load  of  trees,  another 
lays  a  tree  near  each  of  the  furrow  intersections,  and  a  third  stands  the 
tree  in  the  intersections,  kicks  some  soil  over  the  roots,  tramps  it  down, 
and  moves  on  to  the  next  intersection.  This  method  expresses  a  touch- 
ing confidence  in  nature,  but  results  indicate  such  confidence  is  mis- 
placed. 

A  tree  that  survives  such  treatment  must  have  as  many  lives  as  the 
proverbial  cat,  and  if  it  lives,  how  many  years  must  elapse  before  it 
bears  any  fruit?  What  grade  of  fruit  can  be  expected  from  a  tree  aged 
and  bent  with  the  fight  for  existence  before  it  saves  strength  enough 
to  bear  at  all? 

Going  to  the  other  extreme  we  find  a  horticulturist  advising :  "  For- 
get you  are  about  to  plant  a  tree  and  imagine  you  are  going  to  bury 
a  horse  and  dig  a  hole  accordingly.  Remember  you  can  only  plant  it 
once,  and  its  health  and  growth,  the  age  at  which  it  begins  to  bear,  and 
the  quantity  and  quality  of  fntit  borne,  depend  chiefly  on  the  care  and 
thoroughness  used  in  planting  it." 

Up  to  a  few  years  ago,  the  method  followed  by  most  good  orchardists 
was  to  dig  a  hole  seldom  as  much  as  2  feet  in  diameter  and  18  inches 
deep,  then  plant  the  tree  in  top  soil  or  a  mixture  of  top  soil  and  subsoil. 
Under  this  system  the  loss  the  first  year  ran  from  25  per  cent,  to  50  per 
cent.,  depending  on  soil  and  weather  conditions. 

Then  tree  planting  with  explosives  was  taken  up  by  a  few  orchardists 
who  realized  the  shortcomings  of  the  ordinary  methods,  and  the  neces- 
sity of  cutting  down  first  year  losses,  and  speeding  fruition. 

The  first  objections  to  the  new  method  were  largely  financial.  The 
cost  of  explosives,  blasting  cap,  fuse  and  labor  ran  from  8c.  to  15c.  per 
hole,  whereas  trees  could  be  planted  with  a  spade  for  3c.  to  5c.  per  hole. 
The  trouble  with  this  comparison  is  that  the  work  performed  is  not  the 
same,  hence  costs  should  not  be  compared. 

The  question  involved  is,  how  soon  does  the  planter  want  a  return 
from  his  investment  and  how  laig'e  a  return?  The  only  way  to  com- 
pare costs  is  to  consider  the  profit  sought  and  which  is  the  cheaper  way 
to  get  it. 

In  the  first  place,  the  purpose  of  blasting  is  not  to  supplant  the 
spade.  It  is  possible  to  dig  the  hole  with  explosives,  just  as  a  hole 
may  be  excavated  for  a  fence  post.  But  the  real  object  of  blasting  is  to 
mellow  the  subsoil  and  make  root  growth  and  spade  digging  easy. 

The  places  to  set  the  trees  or  other  plants  being  selected,  mark  them 
by  a  stake;  or  better,  if  the  field  is  large,  by  furrows  plowed  to  indicate 
the  exact  lines  for  the  trees,  and  crossed  at  the  proper  interval  by  other 
furrows  to  indicate  the  spacing  in  the  rows.  Sometimes  a  heavy  cord 
or  light  wire  stretched  across  the  field  will  materially  assist  in  laying 
out  the  orchard. 

Blasting  for  tree  planting  is  best  done  in  the  Fall  because  it  is  easier 
to  catch  the  subsoil  in  a  dry  condition,  but  blasting  in  the  Spring  for 
spring  planting,  although  the  subsoil  is  apt  to  be  wet  or  damp,  is  never- 

49 

D,:„lzcdbvG00^IC 


theless  much  better  than  planting  in  dug  holes.  It  should  be  done  as 
many  days  ahead  of  planting  as  possible,  to  get  the  eflfect  of  air  and  sun- 
light in  the  hole. 

The  exact  nature  and  depth  of  the  subsoil  should  be  known  in  order 
that  the  explosive  may  be  used  to  the  very  best  advantage.  The  only 
way  to  know  this  is  to  go  down  and  see.  Do  not  stop  at  the  surface 
but  go  down  four  or  more  feet.  Using  a  good  soil  auger  is  the  best 
and  easiest  way  to  test  out  a  subsoil,  but  if  one  cannot  be  had,  dig  a  hole. 
Another  way  is  to  blast  out  a  test  hole  and  examine  each  layer  of  the 
soil.  This  is  not  so  good  as  the  other  methods  as  the  blast  so  disturbs 
the  subsoil  that  it  is  hard  to  tell  just  what  the  original  condition  was. 

There  are  many  different  stratifications  of  the  subsoil,  but  those 
illustrated  by  the  drawings  are  the  most  common.  If  the  arrangement 
of  the  soil  is  like  that  in  illustration  "  A,"  place  the  explosive  well  down 
into  the  clay  and  destroy  any  shallow  plow  sole  with  a  good  plow.  The 
best  depth  for  blasting  in  such  soil  is  usually  from  thirty  to  thirty-six 
inches. 


DIFFERENT  TYPES  OF  HARDPAN  ENCOONTEBED  IN  THE  ORCHARD 

In  soils  like  the  one  represented  in  "  B,"  place  the  charge  toward 
the  bottom  of  the  hardpan  so  that  the  entire  stratum  may  be  pulverized, 
but  do  not  go  below  the  bottom  of  it,  as  the  force  of  the  blast  will  tend 
to  raise  the  hardpan  in  chunks  rather  than  shatter  it.  The  depth  is 
governed  absolutely  by  the  depth  of  the  hardpan. 

Illustration  "  C,"  shows  one  of  the  most  common  subsoil  troubles. 
This  type  of  hardpan  or  tight  clay  is  usually  too  deep  to  blast  through 
and  relief  is  obtained  by  pulverizing  several  feet  of  the  top,  which  if 
well  done  will  be  found  to  be  sufhcient  to  store  moisture  and  furnish 
room  for  an  ample  root  development.  For  such  a  condition  the  blast 
should  be  made  not  less  than  three  feet  deep. 

Occasionally  a  soil  is  found  like  that  shown  in  "  D,"  and  will  usually 
be  found  to  require  deeper  blasting.  The  explosive  should  be  placed 
well  down  in  the  hardpan — the  deeper  the  better. 

When  very  deep  loading  is  practised  it  is  best  to  increase  the  amount 
of  the  charge,  sometimes  as  much  as  double  the  amount  normally  used. 

A  number  of  different  methods  have  been  devised  for  making  the 
bore  holes  for  loading,  but  so  far  no  other  too!  has  given  such  good 
results  as  a  heavy  subsoil  punch.  This  tool  is  made  of  ij-inch  steel 
and  should  be  not  less  than  three  feet  long.  Smaller  drills  will  not  be 
satisfactory,  as  the  explosive  cartridge  is  itself  ij  inches  in  diameter 
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and  when  primed  with  cap  and  fuse  is  difficult  to  load  into  a  smaller 
hole.  The  punch  is  driven  to  the  desired  depth,  with  a  sledge,  and 
loosened  by  pounding  on  the  sides,  after  which  it  can  easily  be 
withdrawn. 


PUNCH    FOR   MAKING  THE   HOLES 

A  soil  auger  is  quite  satisfactory  for  making  a  smalt  number  of  holes, 
but  is  too  slow  and  expensive  if  there  is  much  work  to  be  done.  How- 
ever, for  holes  deeper  than  three  feet,  one  can  be  used  very  satisfactorily 
to  deepen  the  drilled  holes.  In  some  cases  holes  can  be  made  with  a 
heavy  crowbar.  Some  soils  are  so  hard,  being  in  reality  soft  rock,  that 
a  rock  drill  is  required  to  make  the  holes. 

The  charge  is  prepared  by  cutting  off  a  piece  of  fuse  as  long  as  the 
hole  is  deep,  and  crimping  a  cap  on  one  end  by  means  of  a  cap  crimper. 
The  cap  with  the  fuse  attached  is  inserted  into  the  explosive  used,  and 
securely  tied.    See  page  91  for  methods  of  making  up  this  charge. 

Start  the  charge  into  the  bore  hole  and  press  it  gently  to  the  bottom 
with  a  wooden  tamping  stick.  Pour  in  four  or  five  inches  of  loose  dirt 
and  tamp  it  gently,  then  pour  in  more  dirt,  preferably  slightly  moist  as 
it  packs  better,  and  tamp  firmly.  When  the  explosive  is  covered  with 
several  inches  of  lightly  packed  soli  the  rest  of  the  tamping  should  be 
made  as  hard  and  tight  as  is  possible,  using  the  stick  in  one  hand.  The 
hole  should  be  tamped  full. 


PUNCHING  THE  HOLE 


LOOSE  TAMPING  OVER  CHARGE  TOP  OF  HOLE  TAMPED  TIGHT 
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The  next  operation  is  to  light  the  fuse  and  retire  to  a  sufficient 
distance  to  avoid  any  loose  material  that  may  be  thrown  out.  If  the 
loading  is  properly  done  and  at  a  sufficient  depth  there  is  usually  only  a 
thud  and  a  cracking  at  the  surface  and  no  soil  is  thrown  into  the  air. 

If  the  holes  are  blasted  in  advance  of  the  time  of  setting  the  trees 
they  are  left  without  further  attention  until  planting  time,  unless  it  is 
desirable  to  add  some  manure  or  fertilizer  to  be  diffused  through  the 
soil.  This  is  a  good  practice,  especially  on  poor  soil.  If  the  soil  is  sour, 
sticky  clay,  a  few  pounds  of  lime  scattered  in  the  hole  will  materially 
assist  in  flocculating  the  clay  and  keeping  it  permanently  granulated  and 
sweet. 


When  the  trees  are  to  he  planted  shovel  out  the  hole  and  locate  the 
cavity  that  is  usually  sprung  at  the  bottom  of  the  hole.  Fill  this  with 
tamped  soil  to  firm  the  base  to  prevent  subsequent  settling  of  the  tree; 
fill  the  hole  to  the  level  it  is  desired  to  set  the  tree,  being  careful  to  keep 
the  soil  well  tamped.  Set  the  tree  with  the  roots  in  as  near  their  original 
position  as  possible  and  pack  them  with  the  top  soil  that  has  been 
shoveled  out  of  the  hole. 

When  no  attention  is  paid  to  settling  or  firming  the  soil  in  the  bot- 
tom of  the  hole,  trouble  often  results  from  the  tree  settling  too  deep 
after  the  first  heavy  rains,  but  this  trouble  has  never  been  observed 
when  the  holes  were  properly  examined  and  the  described  precautions 
observed  in  setting  the  tree. 

Just  before  packing  the  soil  around  the  trees  he  sure  that  they  are 
in  hne  with  the  rest  of  the  row. 

When  trees  are  set  as  much  as  thirty  or  more  feet  apart  it  is  an 
excellent  practice  to  place  blasts  midway  between  the  rows  after  the 
trees  have  been  growing  several  years.  These  will  open  up  the  subsoil 
between  the  trees  that  was  but  slightly  disturbed  by  the  original  blasts 
and  will  induce  more  vigorous  root  growth,  and  consequently  better 
trees  will  be  the  result. 
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It  should  be  remembered  that  this  method  of  resetting  apphes  not 
only  to  orchard  trees  such  as  the  apple  and  peach,  but  to  nut  trees, 
shade  trees,  berries,  vines,  roses  and  all  classes  of  ornamental  and  com- 
mercial trees  and  shrubs,  and  is  proving  a  money  saver  as  vftW  as  a 

'"oney  maker. 


AS  MUCH  OF  THE  HOLE  AS  POSSIBLE  SHOULD  BE  FILLED  WITH  RICH  TOP 
SOIL  PACK  THIS  ENOUGH  TO  PREVENT  SETTLING  AND  SET  THE  ROOTS 
UKE  THEY  WERE  IN  THE  NURSERY 
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The  Verdict  of  Practical  Experts 

The  true  test  of  the  value  of  any  agricultural  or  horticultural  theory 
is  in  commercial  rather  than  experimental  trials.  The  commercial 
orchardist  or  nurseryman  adopts  a  new  method  not  out  of  scientific 
interest,  but  because  it  pays. 

Many  theories  seemingly  proved  sound  in  experiment  station  tests 
fail  to  stand  up  under  the  varying  conditions  of  actual  farming  or 
orcharding.  And  likewise  technical  instructors  and  scientific  investi- 
gators sometimes  fail  to  recognize  the  merit  of  a  new  method  until 
long  after  it  has  been  adopted  with  success  by  the  men  who  really  lead 
in  the  industry  or  art. 

Thus,  there  are  still  some  pomologists  and  soil  physicists  who  are 
either  skeptical  as  to  the  value  of  blasting  orchard  land,  or  actually  deny 
its  value.  We  do  not  question  the  sincerity  of  these  gentlemen.  Instead, 
we  respectfully  direct  their  attention  to  the  overwhelming  evidence  of 
those  who  have  to  know  as  printed  in  this  book. 

To  obtain  incontrovertible  proof  as  to  the  advantages  to  be  derived 
from  blasting  for  tree  planting  we  directed  questions  to  leading  orchard- 
ists  in  all  parts  of  the  United  States,  to  ascertain  the  conclusions  they 
had  drawn  from  practical  field  trials  in  young  and  old  orchards. 

A  large  number  of  replies  were  received.  These  supported  all  of 
our  conclusions  and  claims  which  were  based  on  our  own  experiments 
and  demonstrations.    Abstracts  of  many  of  these  answers  follow: 


UNBLASTED  HOLE  BL.\STED  HOLE 
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Boise,  Idaho. 

1  used  Du  Pont  Dynamite  to  break  up  hardpan  and  subsoil  in  planting  my 
ordiard,  and  feel  it  my  duty  to  testify  as  to  the  results  1  have  obtained  in  so  doing. 

In  the  Fall  of  igiz,  I  did  the  blajcing  and  let  the  holes  stand  until  Spring, 
when  I  had  them  settled  with  water  and  was  sure  that  the  cavities  were  well 
filled  with  earth,  and  knew  that  there  was  a  good  under  drainage.  The  trees 
were  then  planted  and  given  the  usual  cultivation.  I  gave  the  orchard  a  light 
irrigation  the  first  of  July  and  did  not  irrigate  again  that  season.  The  trees  had 
plenty  of  moisture  and  grew  until  late  in  the  Fall,  throwing  out  branches  from 
two  to  four  feet.  Owing  to  the  trees  being  small,  and  without  much  vitality,  the 
growth  was  considered  marvelous. 

I  attribute  the  growth  to  the  (act  that  in  blasting  a  reservoir  was  made  for 
water  to  supply  the  trees,  and  the  pulverising  of  the  soil  unlocked  the  plant  food 
in  the  earth,  which  was  dissolved  by  the  moisture  in  the  reservoir,  and  placed 
in  a  form  so  that  it  could  be  taken  in  by  the  roots  of  the  trees.  The  trees  this 
season  have  made  a  marvelous  growth,  and  I  do  not  expect  to  irrigate  them  more 
than  twice  this  season. 

If  you  wish  to  refer  anyone  to  my  experience,  I  will  gladly  testify  as  to  the 
results  I  have  seen  in  my  own  orchard. 

Very  truly  yours, 

T.  A.  JOHNSON. 


Liberty  Orchards  Growers  of  Fine  Rogue  River  Valley  Fruit 

Mpdfobd,  Obeuon. 
Du  Ponl  Company. 

Gentlemen: — You  will  be  interested  in  knowing  the  results  of  experiments  that 
we  have  made  in  "Plowing  with  Dynamite"  for  orchard  cultivation.  This  was 
a  departure  in  this  valley  from  the  old  custom  and  its  success  jiislifies  us  in 
writing  you  so  you  may  give  the  results  to  other  people  who  may  be  equally 
benefited. 

V\'e  found  that  after  years  of  the  old  style  cultivation  there  was  a  crust  about 
a  foot  below  the  surface  that  was  very  hard  to  penetrate  and  under  this  crust 
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rich,  loose  soil.  The  writer  conceived  the  idea  of  boring  holes  some  24  indiei 
deep  and  using  your  powder  to  break  up  the  ground.  The  effect  was,  after 
using  three-fourths  of  a  stick  of  20  per  cent,  powder,  a  hole  about  the  size  of  a 
small  tub.  Instead  of  this  hole  being  encrusted  and  the  soil  packed  as  some 
prophesied,  wc  found  it,  while  circular  in  shape,  filled  with  cracks  quite  large 
and  running  laterally.  The  effect  was  that  in  the  rainy  season,  although  the  holes 
more  or  less  filled  up  with  soil,  the  water  made  it  so  soft  that  to  step  into  a 
hole  meant  to  sink  to  the  knee.  These  laterals  acted  as  conductors  of  water, 
practically  from  tree  to  tree,  and  the  result  was  all  Summer,  not  only  was  the 
ground  loosened  and  the  roots  permitted  to  spread  more  freely,  but  the  water 
was  conducted  along  these  cracks  and  the  moisture  conserved  during  the  whole 
season.  The  holes  were  bored  in  the  center  of  each  square  between  four  trees, 
and  the  result  of  this  experiment  was  fruit  not  only  more  highly  developed  but 
more  of  it  per  tree  than  had  been  grown  heretofore. 

Any  part  of  this  letter  that  you  may  wish  to  use  in  the  interest  of  orcharding, 
with  which  the  writer  is  closely  associated,  will  be  free  for  your  use. 
Yours  truly, 

LIBERTY  ORCHARDS. 
By  J.  H.  Neustadt,  Owner. 


Proper  Orchard  Drainaxe  Due 
to  Blasting 


As  it  is  generally  known,  this  section 
has  considerable  hard  pan  at  various 
depths  below  the  surface.  In  order  to 
make  good  seapage.  it  is  necessary  10 
break  up  this  hardpan.  and  in  my  estima- 
tion powder  is  the  only  thing  that  will  do 
it.  In  fact,  this  Spring  I  used  some  of 
your  Du  Pont  Stumping  Powder  with 
entirely  satisfactory  results.  It  is  my  in- 
tention to  use  more  of  it  this  coming 
Spring,  both  for  breaking  up  hardpan 
and  pulling  in  a  ditch  on  the  lower  side 
of  my  orchard.  Vou  have  my  permission 
to  refer  any  others  to  me  that  are  con- 
templating   using    powder    for    orchard 

A.  F.  JAEGER. 
Zillah.  Wash. 


Du  Pont  Stumping  Powder  the 
"Only  Thing" 

This  Spring  I  bought  some  of  your  Ehi 
Pont  20  per  cent,  powder  for  brcakins  up 
hardpan  in  my  orchard,  with  the  result  ii 
did  it  to  my  entire  satisfaction.  The  tree? 
on  which  I  tried  it  were  four  years  old, 
and  show  this  year  a  much  better  growth 
than  previous  years. 

In  my  estimation,  powder  is  the  only 
COMPARISON.  THE  LARGER  TREE  thing  that  will  give  frees  subsoil  drain^e. 
WAS  PLANTED  IN  A  BLASTED  and  you  have  my  permission  to  quote  me 
HOLE.    THE  SMALLER  ONE  WAS     to  anyone  asking  information. 

NOT      so      FAVORED.        EXPERL  inuMcriM 

MENTAL      ORCHARD      OF     JOHN  ULRICH  C.  JOHNSON. 

TWOHY,  MERLIN.  OREGON  Zillah.  Wash. 
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Surface  Dried  by  Blasting 

This  Spring  I  used  in  my  orchard  some  of  your  Repauno  Stumping  Powder 
for  subs<»ling.  I  notice  that  after  shooting,  the  surface  was  considerably  drier 
than  before,  proving  to  me  it  did  what  I  wanted  it  to  do.  Also,  used  the  same 
powder  with  good  success  in  blasting  out  some  old  apple  trees. 

FRED  HAINES, 
Zillah.  Wash. 

P.  WELCH.  Pnnident  R.  K.  NEIL.  Vlcc-Praident  J.  T.  SULLIVAN.  Hanafer 

Rogue  River  Valley  Canal  Company  and 
Roguelands  Incorporated 

Medpord.  Oregon. 

E.  I.  du  Pont  de  Nemours  &  Company.  Seattle,  Wash.: 

Gentlemen; — In  compliance  with  request  of  your  Mr.  R.  A.  Borsi,  we  take 
pleasure  in  advising  you  as  to  the  progress  being  made  by  our  young  orchards. 

Since  the  Spring  of  ign  this  company  has  set  out  about  44.ocx>  fruit  trees, 
mostly  pears,  all  of  which  have  been  planted  with  dynamite.  That  is,  several 
months  before  planting,  in  order  to  give  the  ground  time  to  settle  properly,  we 
drill  to  a  depth  of  about  three  feet  through  our  close  gravel  subsoil  and  blow 
out  the  hole  with  a  charge  of  your  dynamite.  This  reduces  the  hard  subsoil 
lo  loose  gravel  for  a  radius  of  from  five  to  six  feet  around  the  hole  and  this 
area  gradually  increases,  due  to  the  action  of  water  and  air  upon  the  shattered 
subsoil.  The  lop  soil  is  also  loosened  up  so  that  deep  plowing  is  easy  from  the 
start.  The  size  of  the  charge  depends  upon  the  thickness  and  hardness  of  the 
subsoil  to  be  blasted. 

There  is  no  doubt  about  the  value  of  shooting  in  this  manner.  It  supplies  the 
tree  roots  with  practically  an  unlimited  field  in  which  to  spread  out  and  down 
and  also  forms  what  may  be  termed  "  Soil  Sponges,"  which  absorb  and  retain 
great  quantities  of  moisture,  giving  it  up  to  the  tree  roots  as  required. 

We  do  not  believe  that  better  trees,  at  their  ages,  can  be  fonnd  elsewhere  in 
(he  valley.  At  least  we  have  not  been  able  to  find  any.  This  may  sound  like 
"'  enlargement  of  the  ego,"  but  several  proud  orchardists  have  already  been  con- 
vinced that  their  trees  are  no  better  than  second  to  ours. 
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Storey's   place   has   yielded   fifty   bushels   of   corn   per   acre   from   between   the 
tree  rows. 

It  has  been  proven  in  several  of  our  local  orchards  that  shooting  has  greatly 
benefited  old  trees  and  in  our  opinion  shooting  should  be  resorted  lo  in  a  great 
many  of  the  "Sticky  Orchards"  of  the  valley.  The  yields  of  some  of  these 
orchards  should  be  increased  at  least  25  per  cent,  by  blasting. 

It  would  be  well  to  place  some  of  our  orchardisls  on  your  mailing  lists  for 
publications  bearing  on  this  subject. 

Yours  very  truly, 

ROGUELANDS  INCORPORATED. 

J.  T.  Sullivan,  Manager. 


HOLES  HAD  SHED  THEIR  LEAVES 

Results  Apparent  to  the  Eyes 

My  experience  with  Du  Pont  Stumping  Powder  for  orchard  blasting  makes 
me  a  strong  advocate  of  its  use,  1  have  used  approximalely  400  pounds  of  your 
Du  Pont  Stumping  Powder.  The  results  I  obtained  are  entirety  satisfactory. 
The  evidence  is  right  before  me,  that  the  soil  takes  the  water  in  better  shape 
than  it  did  before  I  broke  up  the  tight  soil  that  underlies  my  orchard,  and  aside 
from  this  the  apples  are  a  finer  grade  than  they  were  before.  Also,  in  tny 
orchard  I  have  planted  alfalfa  and  its  growth  on  the  land  which  has  been  shot 
up  is  considerable  in  excess  of  that  on  which  no  powder  has  been  used.  Adjoining 
my  orchard  is  one  on  which  no  powder  has  lieen  used.  This  is  planted  in  alfalfa 
l)etween  the  trees,  also,  and  the  evidence  is  before  anyone  who  wishes  lo  look 
into  the  matter  showing  the  superiority  of  land,  that  has  had  the  tight  soil 
broken  with  powder  over  that  which  has  been  merely  scraped  over  with  a  plow. 
As  is  well  known,  a  plow,  and  a  deep  soil  one,  at  that,  will  just  go  so  deep. 
There  is  no  end  lo  the  depth  that  powder  will  go  and  which  is  only  determined 
by  the  depth  of  the  hole  you  put  in  and  the  charge  of  powder. 

You  have  my  permission  to  refer  anyone  to  me  who  may  be  considering  giving 
powder  a  try-oni  for  the  purposes  I  used  it. 

R.  H.  HOTCHKIN, 
Wenatchee,  Wash. 
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Blasting  Results  in  Marked  Improvement 

1  have  pleasure  in  acknowledging  your  request  for  account  o{  results  after 
using  your  Repauno  Slumping  Powder  in  my  orchard.  I  think  the  results  well 
worth  the  labor  and  powder  expended.  Last  Fall  I  used  enough  powder  to 
break  up  the  hardpan  around  over  300  trees,  and  this  Fall  intend  usinn  con- 
siderable more,  lliis  year  I  notice  a  marked  improvement  in  the  quality  of 
the  apples  over  that  grown  last  year,  and  this  in  my  estimation  is  proof  conclusive 
as  to  the  merit  of  using  powder  for  breaking  up  the  hardpan,  which  in  places  is 
too  deep  for  a  deep  soil  plow  to  reach. 

Another  feature  is  that  the  soil  takes  the  water  better  after  shooting. 

H.  D.  JACKY, 
Wenatchee,  Wash. 

Crops  Increased  by  Subsoiltng 

It  gives  me  pleasure  to  advise  that  using  Du  Pont  Stumping  Powder  for 
orchard  work,  has  given  me  good  satisfaction.  This  year  is  the  first  I  have  tried 
it,  with  the  result  that  the  soil  takes  water  better  than  in  previous  years.  Also, 
last  year's  crop  of  cherries  was  a  good  one,  yet  after  the  subsoiling  my  cherry 
orchard  this  year,  I  got  one  and  one-half  tons  more  of  cherries.  Generally 
speaking,  the  results  were  Rne,  and  1  am  satislied  powder  will  more  than  pay  in 
orchards  where  the  soil  is  tight. 

H.  R.  HUMPHREY, 
R.  D.No.  4,  No.  Yakima,  Wash. 

Soil  Takes  Irrigation  After  AUsting 

The  results  I  secured  from  using  Repauno  Stumping  Powder  in  our  orchard 
were '  satisfactory.  The  orchard  this  powder  was  used  in  was  an  old  one,  and 
the  soil  gets  parched  and  does  not  take  the  water  well.  I  shot  400  shots  approxi- 
mately, using  about  one-half  cartridge  to  a  shot,  and  the  result  is  that  the  soil 
took  the  water  in  good  shape,  which  it  would  not  do  before  it  was  subsoiled. 

In  my  opinion  powder  is  the  only  thing  that  will  break  the  soil  to  a  proper 
depth  and  I  feel  sure  it  is  economical  to  use  it. 

M.  CHRISTOPHER. 
No.  Yakima,  Wash, 
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Tight  Orehard  Soil*  Mellowed 

Your  representative  has  asked  me  for  an  expression  of  my  opinion  as  to  the 
results  of  your  Repauno  Stumping  Powder  for  blasting  tight  soil  in  my  orchard, 
and  I  have  to  advise  thstt  it  did  its  work  to  my  satisfaction,  and  to  better  explain, 
I  miBbt  mention  thstt  last  year  I  noticed  that  in  certain  spots  in  my  orchard 
some  of  the  trees  did  not  turn  out  the  crops  they  should  have  done.  I  tried 
digging  around  the  trees,  and  found  the  soil  very  tight  and  hard,  with  the  result 
that  I  tried  out  your  powder  and  while  just  after  shooting  the  soil,  it  showed 
DO  appreciable  results,  yet  this  year's  crop  leaves  no  doubt  but  that  the  powder 
has  increased  the  yield  considerably.  You  may  quote  me  to  anyone  who  may  be 
considering  using  it. 

R.  BAILEY, 
Wenatchee,  Wash. 


CALIFORNIA 
MADE  $1B  LAND  WORTH  $200 

DAVIS  CREEK.  Planted  14,000  fruit  trees  with  Red  Cross,  and  by  its  use 
have  advanced  the  value  of  land  from  $15.00  per  acre  to  $200.00  per  acre  in  leas 
than  a  year. 

O.  C.  LANGFIELD. 

REJUVENATED  SICKLY  TREES 

SARATOGA.  Planted  a  block  of  five  trees,  in  spade-dug  holes,  that  did  not 
grow.  Afterwards  used  Red  Ooss  to  rejuvenate  them  and  the  trees  showed 
vigorous  growth  at  the  end  of  the  firsi  year. 

GUV  U.  SMITH. 
State  Assemblyman. 

DO  YOU  PREFER  SCRUBS? 

CARPENTERIA.    Used  Red  Cross  in  planting  i.ooo 
spade-dug  holes  look  like  scrubs  beside  the  ones  planted  ii 

CHAS.  L.  LUNDY. 

EXPERIMENT  YIELDS   PROOF 

ORANGE.  Used  Red  Cross  in  the  center  of  some  .'quares  in  my  orange 
grove.  The  experiment  confirmed  my  belief  of  long  standing  that  many  of  our 
groves  planted  on  the  heavier  soils  would  be  much  benefited  by  the  intelligent 
use  of  Red  Cross. 

C.  J.  K.  JONES. 

SAVES  IRRIGATION 

RIVERSIDE.    Found  blasting  saves  one  to  two  irrigations  per  year. 

RIVERSIDE  CHAMBER  OF  COMMERCE. 


NURSERY  HIGHLY  RECOMMENDS  BLASTING 

LOVELAND.    Used  2,000  pounds  Red  Cross  in  planting  10,000  trees.    Resu 
very  satisfactory.    We  highly  recommend  its  use  in  orchard  planting. 

THE  NORTHERN  COLORADO  NURSERY  CO., 
M.  R.  Kilbum,  Mgr. 
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FRUIT  WON  WORLD'S  PRIZE 

GOODPASTURE.  Planted  300  trees  with  Red  Cross  at  only  one-tenth  of 
the  cost  of  setting  the  same  amount  of  trees  in  spade-dug  holes.  Fruit  from 
trees  in  blasted  holes  won  World's  Prize. 

LEE  R.  ROPER. 

GAINS  A  YEAR'S  GROWTH 

OXFORD.  Trees  planted  with  Red  Cross  have  done  finely..  Had  but  liitlo 
loss  and  trees  are  thriftier.  Trees  in  blasted  holes  have  one  year's  growth  over 
those  planted  in  spade-dug  holes. 

L.  A.  O'DGNNELL. 

STOPS  FIRST  YEAR  LOSS 

DENVER,  Lost  only  nine  trees  out  of  738  planted  with  Red  Cross  and  am 
convinced  an  additional  advantage  is  obtained  by  its  use.  Would  not  consider 
planting  any  other  way, 

F.  W.  GRAHAM. 

INCREASED  YIELD  «0>PER  CENT. 

GRAND  JUNCTION.  I  had  14  pear  trees  in  my  orchard  that  never  produced 
over  71  boxes  or  live  boxes  to  the  tree.  Since  using  Red  Cross  in  this  orchard, 
the  trees  have  regularly  produced  114  boxes  or  eight  boxes  to  the  tree, 

CHAS.  P.  SHEEHAN. 

BLASTED  TREES  80  PER  CENT.  BETTER 

RIFLE.  Trees  planted  in  blasted  holes  are  50  per  cent,  better  than  those  in 
spade- dug  holes. 

J.  L.  STEWART. 


GROWTH  OF  TREES  MARVELOUS 

BOISE.  In  the  Fall  of  1912,  used  Do  Pont  explosives  10  break  up  hardpan 
and  subsoil  in  my  orchard.  Trees  were  planted  the  following  Spring  and  given 
the  usual  cultivation.  Gave  the  orchard  a  light  irrigation  the  first  of  July  and 
did  not  irrigate  again  that  season.    Growth  of  trees  marvelous. 

T.A.JOHNSON. 

EXTRAORDINARILY  HEALTHY  AND  THRIFTY 

sed  the  dynamite  the  trees  have  been  extraordinarily 
VEATH  REALTY  COMPANY.  LTD. 


MADE  MUCH  BETTER  GROWTH 

rees  in  blasted  holes.    Trees  made  a  much  greater 
e  year  before  where  Red  Cross  was  not  used. 
W.  L  MOODV. 
Como  Orchard-Land  Co. 

A  GREAT  TIME  AND  LABOR  SAVER 

i  with  Red  Cross  and 


WALTER  E,  LONG. 
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COST  HALF^AS;.MUCH 

PORTLAND.  Trees  planted  in  blasted  holes  show  marked  improvement 
over  those  planted  by  spade.  Blasted  holes  cost  just  one-half  as  much  as  spade- 
dog  holes. 

IKVING  WORTHINGTON.  C.  E., 
Rogue  River  Valley  Canal  Co. 

MONEY  WELL  SPENT 

GRANTS  PASS.  Planted  3.000  trees  in  blasted  holes.  Found  that  Red  Cross 
is  mcmey  well  spent  in  orchard  planting  on  any  kind  of  land. 

TOKAY  HEIGHTS  DEVELOPMENT  CO. 

MORE  AND  BETTER  FRUIT 

MEDFORD.    Orchard  rejuvenated  by  blasting  between  trees  yields  more  and 


BLASTS  EVERY  TREE  HOLE 

GRANTS  PASS.  Thirty  acres  of  new  orchard  and  every  tree  set  with  I 
Cross.  Would  not  undertake  lo  clear  ground  or  set  new  trees,  shade  or  orcha 
without  using  it. 

MRS.  JOHN  RAWLEY. 


WASHINGTON 

ENTIRELY  SATISFACTORY 

NORTH  YAKIMA.  Planted  </»  trees  with  Red  Cross.  Loss  about  four  and 
one-half  per  cent.  In  spade-dug  holes  loss  about  10  to  20  per  cent.  Results  in 
blasted  holes  entirely  satisfactory. 

JAS.  W.  MATSON. 

MARKED  BENEFIT 

SPOKANE  Used  several  hundred  pounds  Red  Cross  in  my  orchard,  and 
am  convinced  that  the  benelicial  effects  of  this  treatment  are  very  marked.  The 
shattering  of  the  subsoil  makes  available  a  largely  increased  amount  of  fertility. 

LOUIS  A.  DVAR. 

ROSETTE  CURED 

NORTH  YAKIMA.  Through  the  use  of  Red  Cross  have  gotten  quick  results 
from  two  trees  badly  affected  with  rosette.  Both  seem  to  be  entirely  cured. 

F.  H.  HUNTER. 

MARKED  IMPROVEMENT 

ard.    Portion  wliere  blasting 


H.  D.  CLARK. 


ROSETTE  CURED 


NORTH  YAKIMA.  Know  from  experience  that  the  loss  in  planting  trees 
with  Red  Cross  is  nil  compared  with  the  shovel  and  pick.  I  have  also  overcome 
the  apple  rosette  by  regenerating  my  orchard  with  Red  Cross, 

PAUL  G.  KRUGER 
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Underground  Effect*  Upon  Root*  of  Trees  Planted 
With  Red  Cross 

Although  Red  Cross  has  been  uSed  for  blasting  holes  in  which  to 
plant  fruit  trees  as  long  ago  as  twenty  years,  it  has  only  been  within  the 
last  few  years  that  the  practice  of  blasting  holes  has  become  at  all 
general.  The  method  is  now  known  and  used  in  every  State  in  the 
Union.  It  is  enthusiastically  recommended  by  horticulturists,  nursery- 
men and  fruit  growers,  who  have  tried  it  and  who  have  carefully  noted 
results. 

Many  photographs,  showing  comparative  surface  growth  and  de- 
velopment of  trees  planted  in  blasted  and  spade-dug  holes,  have  been 
published,  but  it  was  only  very  recently  that  any  photographs  could  be 
shown  of  root  development.  It  is  an  accepted  fact  ho rticultu rally  that 
a  tree's  root  system  is  practically  commensurate  with  its  above-ground 
limb  and  branch  system.  It  is,  therefore,  of  interest  from  a  scientific 
standpoint  to  actually  see  the  growth  made  by  roots  which  have  been 
assisted  to  penetrate  the  feeding  bed  by  blasting  the  subsoil  with  Red 
Cross  in  comparison  with  the  growth  made  by  a  young  tree  of  the  saiiK 
age,  in  the  same  type  of  soil,  planted  in  an  adjoining  plot  in  a  spade-dug 
hole. 

Figures  i ,  2, 3  and  4,  shown  on  the  following  page,  provide  such  views. 
Figures  i  and  3,  are  views  of  trees  planted  in  blasted  holes ;  figures  2 
and  4,  of  trees  planted  in  spade-dug  holes.  It  will  be  interesting  to  note 
the  superior  root  development  of  the  trees  shown  in  figures  i  and  3.  It 
will  also  be  seen  that  the  branch  development  of  these  trees  is  in  propor- 
tion to  the  root  growth. 

The  trees  shown  in  figures  2  and  4,  have  much  smaller  root  devel- 
opment and,  as  is  to  be  expected,  similarly  small  above-ground  growth. 

The  reader's  attention  is  specially  called  to  the  uniform  growth  or 
spread  in  every  direction  of  the  roots  shown  in  figures  i  and  3.  The 
soil,  having  been  thoroughly  pulverized  and  mellowed  by  the  blasting, 
has  enabled  the  roots  of  these  trees  to  penetrate  their  feeding  beds 
easily  and  evenly  in  all  directions,  thus  not  only  securely  anchoring  the 
trees  and  protecting  them  against  damage  by  high  winds,  but  enabling 
them  to  reach  plant  foods  in  every  direction  from  their  trunks. 

Observe  the  difference  in  figure  2.  Here  the  roots "  are  shown 
bunched  and  extending  in  one  direction  only.  How  much  less  securely 
anchored  and  how  much  more  at  the  mercy  of  the  winds  is  a  tree  with 
such  root  development ;  also  how  much  more  restricted  is  its  feeding 
ground,  the  plant  food  in  the  soil  on  the  sides  of  the  tree  not  penetrated 
by  its  roots  alt  practically  going  to  waste. 

The  chief  objection  to  starting  an  orchard  is  the  slow  return  from 
the  investment.  Experience  has  proved  that  trees  set  in  blasted  ground 
bear  fruit  one  to  two  years  earlier ;  the  loss  from  dying  trees  is  practi- 
cally eliminated,  and  the  benefits  of  such  planting  are  continuous. 

Figure  the  cost  of  the  trees  for  an  acre  of  orchard,  plus  cost  of 
spade  planting,  plus  taxes  for  the  fruitless  years,  plus  33  per  cent, 
average  first  year  loss  of  trees,  and  another  year's  delay  to  replace 
them,  plus  interest  on  value  of  land  during  the  fruitless  years.  Then 
figure  again  using  the  planting-with-explosives-costs,  eliminating  the 
first  year  losses,  and  cutting  down  fruitless  years  by  at  least  one. 
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Trees    i    and 
were     planted 
blasted  holes. 

Trees  2  and 
were  planted  in  un- 
blasted  holes. 

All  trees  are  the 
same  age. 

Even  if  the  fruit 
from  trees  planted 
in  blasted  ground 
were  not  superior 
in  size,  amount  and 
value,  the  financial 
advantage  apparent 
from  the  above  cal- 
culation should 
cause  every  or- 
chardist  to  adopt 
the  blasting  meth- 
od, except  those 
having  a  deep  soil, 
mellow  to  a  depth 
of  five  to  six  feet, 
in  which  case  blast- 
ing will  be  of  no 
benefit,  except  to 
destroy  fungus,  ne- 
-  matode,  and  similar 
pests. 
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Blasting  Around  Growing 
Trees 

You  doubtless  remember  me  telling 
you  a  few  years  ago  about  blasting 
around  some  pecan  trees  with  dynamite 
and  how  they  outgrew  the  others.  E  am 
sending  you  a  photograph  of  one  of 
these,  taken  two  years  ago,  when  the  tree 
had  been  set  six  years,  and  one  year  after 
the  blasting.  It  has  since  developed 
quite  rapidly  and  is  row  more  than  three 
times  as  large  as  (he  trees  not  blasted. 
Last  year  the  trees  where  blasted 
withstood  the  drouth  and  matured  itiurA 
larger  crops  and  better  filled  nuts  than 
did  the  trees  not  blasted. 

I  just  drive  a  crowbar  three  feet  into 

the  ground  oti  three  sides  of  the  trees. 

in  a  triangular  shape,  about  the  ends  of 

the  roots  and  blast  them  with  one-half 

a  cartridge  charge  any  time  in  the  Fall 

or  early  Spring  when  the  ground  is  dry. 

In  land  where  I  grow  crops  the  blasts  are  placed  on  only  two  sides.    If  this  is 

done  in  the  Fall  so  that  the  broken  soil  can  take  in  the  Winter  rains,  you  need 

not  be  uneasy  about  dry  Summers  and  shedding  nuts.    I  have  advised  blasting 

for  years  for  setting  out  trees,  and  now  I  am  convinced  it  pays  in  cultivating 

them.  J.  A.  KF.RNODLE,     Camp  Hill.  Ala. 

Table  of  Charge*  and  Amount  of  Stumping  Powder  Required 
per  Acre  for  Planting  Trees 


Tree. 

"«lr' 

'   Bulling  Caps, 

•"-r,:.- 

per  »ere 
196 

per  tree 

IS   ft. 

196 

5S  lb*. 

490  ft. 

20    " 

110 

j2     .i 

110 

27S    ■' 

30    " 

49 

49 

122    " 

40    '■ 

25 

7    " 

2S 

6J    " 

Table  of  Charges  and  Amount  of  Explosives  Required    per 
'  Acre  for  Orchard  Rejuvenation 




PoVnd.of 
Slumpins 
Powder  pe- 

for  ETplo.i.c 

A'.IKo'S 

■ere 

pfr  »cre 

"STrtrid?.* 
per  hole  • 

IS  ft. 

196 

Midwiy  between  o 

D  diagonal  lines 

198 

5S 

20  ft. 

110 

110 

J2 

20  ft. 

110 

Midway  between  o 

n  square  line* 

210 

62 

JO  ft. 

49 

91 

27 

JO  ft. 

49 

Ten  feet  from  tree 

147 

43 

40  ft. 

2! 

75 

22 
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Vertical  Fanning 


The  origin  and  character  of  soils,  the  nature  and  sources  of  plant 
food,  and  the  necessity  of  good  soil  sanitation  are  fully  covered  in 
Vertical  Farming,  a  book  prepared  by  Dr.  Gilbert  Ellis  Bailey,  of 
the  University  of  Southern  California,  and  published  by  this  company. 

For  satisfactory  crop  production  the  soils  should  be  well  drained, 
well  aerated  or  ventilated,  and  well  cultivated  to  a  depth  of  several  feet. 

The  chief  troubles  to  be  overcome  in  making  soils  conform  to  these 
specifications  are  hardpan,  tight  clay  and  poorly  drained  subsoils.  Such 
subsoils  prevent  the  downward  movement  of  water  into  the  soil,  and 
permit  it  to  be  lost  by  evaporation,  or  worse  by  surface  runoff,  which 
causes  erosion  ;  exclude  the  air  needed  by  beneficial  bacteria  and  for  the 
preparation  of  plant  foods :  seriously  retard  or  absolutely  stop  the  pene- 
tration of  roots,  and  absorb  too  little  water  for  the  maintenance  of 
crops. 

Importance  of  Water  Storage 

The  greatest  limiting  factor  in  the  production  of  crops  in  the  United 
States  is  the  scant  supply  of  soil  moisture  during  the  growing  season. 
This  is  especially  true  of  summer  crops.  There  is  a  sufficient  rainfall 
annually  in  most  of  the  general  agricultural  sections  to  increase  the 
average  yields  to  much  more  than  double  the  present  figures.  The 
greater  part  of  this  is  lost  either  through  bad  drainage  or  by  sur- 
face evaporation  and  is  never  used  by  the  plants.  The  first  great 
care  of  the  grower  should  be  to  store  every  possible  drop  of  the  rainfall 
or  irrigating  water  in  a  well-tilled  subsoil  and  hold  it  there  indefinitely 
so  that  it  may  be  available  to  nourish  the  crops  to  the  best  advantage 
when  there  is  by  far  the  greatest  demand  for  water.  Instead  of  laying 
up  money  for  "  a  rainy  day,"  it  is  "  storing  water  for  a  rainless  day." 

The  position  and  character  of  the  impervious  material  in  the  sub- 
soil governs  very  largely  the  extent  and  character  of  the  damage  done 
by  the  faulty  absorption  of  moisture.    Over  a  great  part  of  the  United 
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States  we  Bnd  a  reasonably  good  surface  soil  underlain  by  a  tight 
impervious  clay  to  great  depth.  On  such  a  soil  the  amount  of  moisture 
absorbed  will  be  governed  almost  entirely  by  the  surface,  as  the  under- 
lying material  is  too  tight  and  close  for  the  water  to  penetrate  quickly 
to  any  considerable  depth,  and  so  it  is  lost  by  evaporation  or  by  running 
off  along  the  surface.  The  accompanying  sketch  illustrates  this.  The 
first  rain  soaks  the  few  inches  of  surface  to  saturation,  but  cannot 
easily  go  deeper,  and  a  very  unsatisfactory  as  well  as  dangerous  condi- 
tion is  produced.  The  good  fertile  top  soil  is  held  practically  in  sus- 
pension awaiting  only  a  heavier  rain  to  carry  it  off  down  the  slope, 
leaving  only  the  tight  material  that  was  below.  Even  if  the  condition 
does  not  become  so  extreme,  and  there  is  no  loss  by  erosion,  there  can 
be  but  little  absorption  and  storage  of  moisture  and  crops  will  suffer. 

Blaiting  to  Loosen  Tight  SubioiU 

To  improve  the  mechanical  condition  of  such  a  soil  the  underlying 
material  should  be  blasted  to  loosen  it  to  a  depth  of  not  less  than  three 
or  four  feet.    In  some  cases  it  is  better  to  go  deeper.  When  such  a  treat- 


ment is  given,  the  movement  of  moisture  is  at  once  affected.  Instead  of 
being  checked  at  the  bottom  of  the  plowed  furrow  it  penetrates  imme- 
diately into  the  subsoil  where  it  can  spread  out  at  will  and  where  it  will 
be  absorbed  and  later  used  to  supply  the  needs  of  the  growing  crop. 

This  work  should  be  undertaken  towards  the  close  of  the  dry  sea- 
son, when  the  subsoils  are  usually  in  the  very  best  condition  for  shatter- 
ing. It  will  then  absorb  the  heavy  winter  rains  and  snows  and  hold  them 
for  future  use.  Impervious  clay  is  usually  plastic  or  sticky,  and  if 
blasted  when  wet  will  not  be  benefited  and  may  even  become  more 
objectionable  than  before.  When  dry  it  shatters  and  pulverizes  well 
and  is  converted  into  a  cracked,  porous  mass  that  will  permit  the  circu- 
lation of  both  air  and  water,  and  the  deep  downward  growth  of  roots. 
It  is  in  this  cracked  condition  that  it  absorbs  the  maximum  amount  of 
water  and  produces  the  heaviest  crops. 
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One  Blaiting  Sufficea  for  Several  Year* 

The  duration  of  the  benefits  thus  obtained  is  not  as  yet  clearly 
worked  out,  but  it  appears  from  tests  that  they  should  be  effective  for  a 
considerable  number  of  years.  So  far  they  have  been  more  marked 
during  the  second  and  third  years  after  blasting  than  during  the  first. 
If  proper  attention  is  given  to  the  surface  it  is  quite  unlikely  that  they 
will  return  to  their  former  state  within  the  life  of  man.  When  heavy, 
deep-rooted  crops  such  as  alfalfa,  for  instance,  are  used  to  supply 
humus  and  increase  the  supply  of  nitrogen,  the  deep  roots  left  to  decay 
in  the  soil  will  guarantee  the  permanency  of  the  benefits.  Planting  of 
a  deep-rooting  crop  should  always  follow  subsoilitig. 

Hardpan 

Another  prevalent  subsoil  trouble  is  encountered  in  the  layers  of 
hardpan  so  often  found  within  two  or  three  feet  of  the  surface.  These 
act  just  as  do  the  tight  clays,  already  described,  in  preventing  the 
absorption  of  moisture  and  are  likely  to  be  the  cause  of  serious  trouble 
from  erosion,  in  addition  to  limiting  the  crop-producing  capacity  of 
the  soil. 

In  blasting  such  a  soil,  to  get  the  most  benefits,  the  explosive  must 
be  placed  in  the  layer  of  hardpan  without  reference  to  the  exact  depth 
of  the  loading.  Sometimes  this  may  be  not  more  than  two  feet  in  depth, 
and  again  it  may  be  best  to  go  as  deep  as  three  or  six  feet.  The  effect 
is  to  break  up  the  hardpan  and  permit  the  moisture  to  move  freely. 
This  increases  the  amount  that  may  be  absorbed  and  permits  the  grow- 
ing of  maximum  yields.  The  effect  on  root  development  is  the  same  as 
when  the  deep  clay  is  blasted. 


I  LAYER  OF  HARDPAN  OVER  OPEN  MATERIAL  IS  EASILY  DESTROYED  BY 
BLASTING.  THE  CHARGES  SHOULD  BE  FI-ACED  IN,  AND  NOT  UNDEK, 
THE  TIGHT  MATERIAL 
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In  such  a  soil  the  blasting  not  only  makes  soil  out  of  the  hardpan, 
but  opens  up  the  way  to  the  underlying  good  subsoil  so  that  it,  too,  may 
assist  in  nourishing  the  crop. 

Such  hardpan  is  all  too  frequently  found  under  the  alkali  surface  of 
irrigated  land.    When  this  is  the  case  blasting  should  be  done  at  once. 

Plow  Sole 

Plow  sole  may  be  found  either  in  connection  with  the  other  im- 
pervious conditions  or  alone.  It  lies  closer  to  the  surface  and  may  not 
extend  deeper  than  eight  or  ten  inches.  When  such  a  condition  is 
encountered,  the  most  satisfactory  relief  is  by  thorough  and  deep  sur- 
face tillage.  If  it  can  be  broken  up  by.  deep  plowing,  that  is  the  best 
way  to  getafter  it.  When  this  is  not  practicable,  and  the  tillage  must 
go  deeper,  a  machine  like  the  Spaulding  Deep  Tillage  Machine  offers 
the  best  relief,  as  it  will  not  only  break  up  the  plow  sole,  but  will  mix 
it  with  the  better  aerated  surface  soil,  and  materially  hasten  the  prepara- 
tion of  an  ideal  cropping  soil. 


PLOW  SOLE  OR  SHALLOW  HARDPAN  IS  MOST  EASILY  BROKEN  BY  PLOWING 
TO  GREATER  DEPTHS.  THIS  MAY  BE  DONE  IN  CONNECTION  WITH  BLAST 
ING  FOR  PULVERIZING  DEEPER  HARDPAN 


The  combination  of  deep  surface  tillage  and  blasting  becomes  appli- 
cable when  both  shallow  hardpan  or  tough  plow  sole  are  encountered  in 
connection  with  deep  hardpan  or  tight  clay.  When  only  one  adverse 
condition  is  encountered,  the  treatment  selected  should  be  the  one  appli- 
cable to  the  condition. 

Sometimes  a  soil  is  found  where  the  surface  and  upper  sub-sur- 
face are  well  tilled  to  considerable  depths  and  the  tight  clay  is  not  found 
except  at  a  considerable  depth.  Such  soils  lend  themselves  readily 
to  subsoil  blasting,  as  the  great  benefits  of  the  naturally  deep  soil  can  be 
materially  increased  by  creating  still  more  open  material  to  absorb  more 
water  and  to  give  better  drainage  in  case  of  torrential  rains.  Such 
blasting  must  be  deeper,  and  heavier  loading  may,  in  some  cases,  be 
found  advisable. 
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Blasting  tolAiiist  Drainage 

Aside  from  the  benefits  of  explosives  for  shattering  impervious  sub- 
soils as  above  described,  this  method  of  soil  tillage  finds  ready  applica- 
tion in  shattering  subsoils  to  assist  other  drainage  methods  that  are 
not  giving  satisfactory  results.  Tight  clays  and  hardpan  soils  where 
tile  drains  are  found  to  function  poorly  and  establish  drainage  courses 
slowly,  if  at  all,  are  found  to  be  greatly  improved  by  shattering  the 
subsoils  between  the  lines  of  tile.  The  same  is  found  to  be  true  in 
soils  that  are  but  little  affected  by  open  drains,  where  the  water  is  held 


OFTEN  HARDPAN  PREVENTS  THE  DRAINAGE  WATER  FROM  PASSING  INTO 
TILE  OR  OPEN  DRAINS.  THE  RELIEF  IS  THROUGH  BLASTING,  WHICH 
OPENS  UP  THE  NEEDED  DRAINAGE  COURSES 

in  too  large  amounts  in  the  subsoil  quite  near  the  drains.    Care,  however, 
must  be  taken  not  to  blast  nearer  than  seven  or  eight  feet  to  a  tile  drain. 

This  is  also  most  highly  recommended  for  the  relief  of  alkali  soils. 
especially  on  those  where  the  hardpan  materially  interferes  with  the 
action  of  the  drains. 

Soil  Makers 

The  reason  why  deep  tillage  or  subsoil  plowing  is  desirable  is  that 
all  the  soil  below  the  bottom  of  the  ordinary  plow  cut,  in  other  words, 
everything  below  six  to  eight  inches,  is  still  in  its  primeval  condition. 
It  has  never  been  disturbed.  Chemical  analyses  of  soils  down  to  a  depth 
of  twenty  feet  show  that  on  the  average  acre  there  are  tons  of  plant 
foods  which  become  available  only  when  roots  can  penetrate  to  them, 
or  when  ascending  moisture  brings  them  up  to  the  roots  that  cannot  get 
down. 

Alfalfa  and  other  deep-rooted  plants  are  called  "  soil  makers " 
because  they  penetrate  this  compact  soil,  introduce  humus  and  pro- 
vide a  passageway  for  the  descent  and  ascent  of  water  which  carries 
with  it  the  soluble,  fertilizing  elements,  but  many  subsoils  are  so  hard 
that  it  is  practically  impossible  for  any  plant  to  penetrate  them.    Even 
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when  this  is  possible  there  is  no  use  in  putting  such  a  burden  on  the 
plant,  because  whatever  vitality  is  expended  in  making  its  own  home 
beneath  the  surface  is  subtracted  from  the  vitality  of  the  plant  above  the 
surface.  In  other  words,  the  plant  that  has  to  fight  for  its  life  beneath 
the  soil  has  little  energy  left  for  fruition. 

A  Better  Home  for  the  Roots 

If  we  make  root  growth  e^sy  and  quick  by  breaking  up  the  subsoil, 
then  we  make  the  fertilizing  elements  of  the  subsoil  immediately  avail- 
able and  save  the  energy  of  the  plant  for  fruition.  We  also  create  in 
the  subsoil  a  porous  condition  favorable  to  the  storage  of  water  at  a 
depth  that  will  not  keep  the  soil  cold,  and  yet  near  enough  to  the  roots 
to  feed  them  through  capillary  attraction.  Subsoiling  also  introduces 
air  into  the  soil,  and  it  is  just  as  necessary  for  the  roots  of  a  plant  to 
have  air  as  it  is  for  a  human  being  to  breathe. 

The  effect  of  subsoiling  virtually  is  to  change  a  farm  from  a  six- 
inch  layer  of  topsoil  to  a  six-foot  layer. 


RESULTS  IN  A 

This  cut  shows  a  plot  of  garden  beets,  the  ones  to  the  right  planted 
on  ground  subsoiled  with  Red  Cross  ten  days  after  those  on  the  left 
were  planted  on  ground  not  subsoiled.  The  beets  on  blasted  soil 
matured  very  early  and  brought  75  cents  per  dozen  bunches,  the  others 
were  much  later  and  brought  only  40  cents  per  dozen  bunches. 

Diciilized  by  Google 
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A  pioneer  in  subsoiling  with  Red  Cross  was  General  Samuel  J. 
Crawford,  ex-Governor  of  Kansas.  Below  is  a  letter  from  him  that 
tetls  of  his  experience: 

"  1  am  glad  the  good  work  of  blasting  the  compact  subsoil  and  hardpan  is 
moving  along  in  the  east  as  well  as  in  the  west,  whether  it  be  for  the  planting  of 
trees,  grain  or  anything  else  that  grows  from  the  ground.  If  the  subsoil  is 
loosened  so  that  Ihe  rainfall  can  penetrate  the  earth,  the  roots  of  grain,  grasses, 
trees,  etc.,  will  follow  the  water  to  their  natural  depth  and  draw  their  nourish- 
ment from  five  or  six  feet  of  soil  instead  of  live  or  six  inches  of  surface  soil,  as 
heretofore.  Besides,  the  blasting  creates  sub-reservoirs  in  which  to  store  the 
surplus  rainfall  which  will  supply  the  roots  of  the  growing  products  with 
moisture,  when  the  dry;  season  is  on.  Again,  if  the  ground  is  loosened  so  the 
water  can  pass  down  into  sub -reservoirs,  there  will  be  no  standing  water  on 
the  surface  to  damage  the  crops  or  keep  the  farmers  back  with  their  work. 
Such  treatment,  properly  applied,  will  revolutionize  the  agricultural  and  hor- 
tictiltural  industries  throughout  the  country. 

"The  government. is  spending  millions  of  money  for  irrigation  purposes  in 
isolated  places,  which,  from  the  nature  of  things  can  only  benefit  a  few  people, 
while  the  blasting  process  will  benefit  all  the  farmers  and  fruit  growers  at 
comparatively  a  nominal  expense.  By  this  process  most  of  the  worn-out  farms 
in  New  England  and  throughout  the  country  can  be  reclaimed  and  made  to 
produce  good  crops.  All  that  is  necessary  is  for  the  producers  to  grasp  the  idea 
and  learn  how  to  handle  explosives." 


Milo  on  subsoiled  ground  much  better  than  on  u 
exceedingly  good  season  when  the  difference  was  not 
be  in  unfavorable  seasons. 

Bureau  of  Plant  Industry,  Dept.  of  Agricultut 
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Used  Red  Cross  explosives  for  subsoiltng  to  correct  drainage.    Before  shoot- 
ing could  not  be  planted  to  any  crop ;  now  any  Montana  crop  will  grow  on  il. 
BILLINGS  GREENHOUSE  CO,, 

Billings,  Mont, 

for  subsoiling  to  correct  drainage  in  35-acre  field  : 
n  productive  state  and  increased  value  of  tlie  land. 
W.  J.  SNODDV, 
Billings.  Mont. 
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Explosives  for  Farm  Use 

Explosives  are  solids  or  liquids  which  can  be  changed  instantaneously 
by  a  spark,  great  heat  or  powerful  shock  into  gases  having  many  times 
the  volume  of  the  explosive  in  its  original  form.  Coal  and  wood  are 
changed  slowly  into  large  volumes  of  gas  by  burning;  water  is  changed 
into  a  large  volume  of  gas  (steam)  by  heating.  This  is  the  whole  theory 
of  explosives ;  and  much  in  their  use,  which  would  otherwise  seem  diffi- 
cult to  explain,  is  easily  understood  if  this  be  borne  in  mind. 

Blasting  explosives  are  divided  into  two  classes :  "  High  Explo- 
sives "  and  "  Low  Explosives."  High  Explosives,  more  commonly 
known  as  "  dynamite,"  include  all  of  the  explosives  which  can  be  prop- 
erly detonated  only  by  means  of  an  intermediate 
agent  such  as  a  blasting  cap  or  electric  blasting  cap 
'  and  not  by  simple  ignition.  Blasting  powders  are 
classified  as  low  explosives  and  are  exploded  by  a 
spark. 

Blaating  Powder 

Blasting  Powder  is  produced  in  granulations  or 
grains  of  various  sizes.  It  is  packed  in  bulk  in  steel 
kegs  containing  twenty-five  pounds.  Although  it  is 
invaluable  for  many  kinds  of  coal  mine,  quarry  and 
general  excavating,  it  is  not  generally  applicable  to 
KEG  OF  BLASTING  ^"^  blasting  about  the  farm  except  for  splitting  logs 
POWDER  for  timber  or  rails. 

High  Explosives 

High  explosives  differ  from  blasting  powder  in  that  they  are  more 
powerful,  detonate  with  much  greater  rapidity,  and  have  a  greater  shat- 
tering effect.  The  most  important  properties  which  contribute  to  their 
effectiveness  are  strength  or  disruptive  power  and  quickness  or  shatter- 
ing power.  Other  factors  in  their  usefulness  are  stability  or  keeping 
qualities  and  such  qualities  as  may  tend  to  make  it  safer  to  handle. 
These  essentials  can  only  be  secured  and  maintained  by  the  use  of  the 
highest  quality  of  ingredients,  greatest  care  and  attention,  expensive 
and  complicated  machinery,  skillful  labor  and  supervision,  long  experi- 
ence, and  continued  tests.  The  Du  Pont  Company  fulfills  all  of  these 
requirements.  It  has  been  engaged  in  the  manufacture  of  explosives 
since  1802  and  has  factories  in  many  parts  of  the  United  States.  No 
other  manufacturing  concern  in  this  country  maintains  a  greater  num- 
ber of  technical  chemists  than  are  engaged  at  the  Du  Pont  laboratories 
to  test  daily  the  output  of  the  factories  to  prevent  deviation  from 
standards,  and  to  study  and  experiment  with  explosives  in  order  to 
improve  them, 

A  corps  of  experts  in  the  use  of  explosives  is  maintained,  not  only 
to  study  the  exact  requirements  of  explosives  in  the  various  fields  and 
differing  conditions,  but  to  demonstrate  their  qualities,  action  and  use. 

In  line  with  our  established  policy  to  promoting  safety  in  the  use  of 
our  explosives,  we  print  the  word  "  DANGER  "  prominently  on  every 
cartridge  of  dynamite  made  by  us. 
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In  doing  this  our  aim  is  to  protect  all  as  tar  as  possible  and  par- 
ticularly those  not  familiar  with  the  appearance  of  a  dynamite  cartridge 
nor  the  precaution  to  be  observed  in  handling  it. 

Such  marking  does  not  mean  that  our  dynamites  are  any  more 
dangerous  than  heretofore  or  more  than  explosives  not  so  marked. 

The  millions  of  pounds  of  our  dynamites  used  without  accident  testify 
to  our  constant  effort  to  increase  their  safety. 

Such  marking,  we  feel,  will  promote  careful  handling  because  it  will 
indicate  to  the  general  public  as  well  as  the  regular  user  that  there  is  an 
element  of  danger  in  handling  cartridges  of  explosives  carelessly. 

Responsible  people  can  use  and  handle  dynamite  just  as  safely  as 
they  can  handle  gasoline,  matches  or  coal  oil.  The  energy  of  dyna- 
mite can  be  directed  in  the  work  to  which  it  is  adapted  as  well  as  the 
energy  of  steam  can  be  directed  in  the  work  for  which  it  is  used. 

Dynamite  is  a  solid  closely  resembling 
fine,  slightly  greasy  sawdust,  and  derives  its 
explosive  power  from  different  compounds 
of  nitrogen.  It  is  packed  in  cartridges  of 
heavy  paper,  which  is  lightly  coated  with 
paraffin.  The  standard  size  of  cartridges  is 
I J  X  8  inches,  each  cartridge  weighing  ap- 
proximately a  half  pound.  Shipment  is 
made  in  tight  wooden  cases  which  contain 
either  twenty-five  or  fifty  pounds  (net)  of 
CASE  OF  DYNAMITE  dynamite.     Where   possible,   users   should 

always  buy  by  the  case,  as  a  better  price  can  be  obtained. 

Shipments  are  made  in  25,  50,  75,  100,  or  other  multiples  of  25. 
(Kjund  lots. 

Kinds  of  High  Explosives 

There  arc  many  different  kinds  of  high  explosives  adapted  to  uses 
in  mines  and  elsewhere,  but  for  agricultural  work  Du  Pont  Stumping 
Powder.  Repauno  Slumping  Powder,  the  different  strengths  of  Red 
Cross  Extra  Dynamite,  Du  Pont  Straight  Dynamite  and  Red  Cross 
Gelatin  are  recommended  for  the  different  purposes  described  in  this 
hook. 

Du  Pont  Stumping  Powder  and  Repauno 
Stumping  Powder 

are  low-freezing  explo.sives,  especially  adapted  for  electric  ditch  blast- 
ing, for  blasting  large  Western  stumps,  shattering  hardpan,  planting 
trees,  and  loosening  tight  soil. 

Red  Cross  Extra  Dynamites 

are  low-freezing  explosives,  especially  adapted  for  electric  ditch  blast 
ing,  boulder  blasting,  pond  drainage,  ice  blasting,  tree  planting,  road 
grading,  and  post  hole  digging.  They  are,  in  short,  general  all-around 
explosives  that  can  be  used  for  many  classes  of  work.  They  arc 
manufactured  in  strengths  ranging  from  20  per  cent,  to  60  per  cent. 
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Du  Pont  Straight  50  Per  Cent.  Dynamite 

is  quicker  and  more  shattering  in  its  action  than  are  the  Red  Cross 
brands.  Its  special  adaptation  is  for  blasting  ditches  in  wet  soils  by  the 
propagated  method  (that  is,  without  blasting  machine),  for  mudcap- 
ping  hard  boulders  where  there  is  a  lot  of  the  work  to  do,  and  for 
digging  deep  post  holes.  It  is  more  sensitive  to  shock  than  are  the  Red 
Cross  brands,  and  requires  more  careful  handling.  It  should  be  deto- 
nated with  nothing  weaker  than  a  No.  6  detonator.  It  is  not  low  freez- 
ing. When  frozen  it  should  be  thawed  only  as  recommended  in  the 
section  on  thawing.  The  freezing  point  cannot  be  definitely  given, 
but  is  between  45  and  50  degrees  F.  The  straight  dynamites  are  all 
manufactured  on  the  proven  Du  Pont  formuhe  and  can  always  be 
depended  on  to  develop  their  full  strength  and  efficiency,  and  resist 
water  well,  so  that  they  can  be  used  in  wet  work. 

Red  Cross  Gelatin 

closely  resembles  dynamite  in  general  appearance,  but  is  more  plastic. 
It  is  also  low-freezing,  and  resists  water  better  than  either  Du  Pont 
Stumping  Powder,  Repauno  Stumping  Powder,  or  Red  Cross  Extra 
Dynamite.  It  is  manufactured  in  strengths  ranging  from  35  per  cent, 
to  75  per  cent.  The  40  per  cent,  strength  is  well  adapted  to  blasting 
ditches  in  sandy  or  loose  material  and  to  work  requiring  that  the  charges 
be  under  water  for  a  long  time.  This  explosive  is  so  insensitive  that 
nothing  weaker  than  a  No.  6  cap  should  be  used  for  detonating  it. 

Select  the  Right  Grade 

In  several  cases  it  will  be  noted  in  the  above  that  two  or  more 
explosives  are  recommended  for  the  same  class  of  work.  This  arises 
from  the  fact  that  practically  all  grades  of  Du  Pont  explosives  are 
very  elastic  in  their  adaptations  and  can  be  relied  on  for  diflferent 
classes  of  work.  In  selecting  for  a  particular  class  of  work  use  the 
explosive  especially  recommended,  but  where  ordering  small  amounts 
for  a  number  of  purposes,  get  the  one  best  adapted  to  them  all,  when 
possible. 

Prompt  Removal  from  Freight  Station 

The  law  requires  prompt  removal  of  explosives,  including  blasting 
supplies,  from  freight  stations.  Hence  farmers  expecting  shipments 
should  arrange  with  the  freight  agent  or  station  master  to  notify  them 
immediately  on  arrival  of  shipment,  which  should  be  removed  within 
24  hours. 

Hauling 

When  transporting  explosives  by  team  always  keep  the  wagon 
boxes  thoroughly  swept  out,  and  when  using  an  open  wagon  protect 
the  load  from  sparks  and  rain  with  a  robe  or  canvas  cover.  Lay  the 
cases  of  explosives  flat  and  so  that  they  will  not  shift,  and  never  haul 
detonators  and  explosives  together. 
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Dynamite  and  detonators  should  not  be  hauled  together  from  the 
dealer's  or  the  railroad  station.  The  detonators  do  not  weigh  much, 
and  can  be  brought  along  on  some  other  trip.  If  blasting  caps  are 
purchased  from  a  dealer  in  the  tin  boxes  separate  from  the  wooden 
shipping  case,  it  is  a  good  plan  to  put  these  boxes  in  a  basket  or  wooden 
box  with  a  horse  blanket,  coat,  hay  or  anything  else  that  would  keep 
them  from  being  roughly  jarred  and  shaken  on  the  way  home. 

Handling  and  Storing 

As  soon  as  explosives  are  received  they  should  be  stored  in  a  dry, 
properly  ventilated  building,  safe  from  tire  and  flying  bullets,  and 
far  enough  away  from  dwellings  or  roads  to  prevent  loss  of  life 
should  they  be  accidently  exploded.  They  should  be  kept  under  lock 
and  key  and  where  children  or  irresponsible  persons  cannot  get  at  them. 
If  large  quantities  are  to  be  stored  for  some  time,  a  dry,  well- ventilated, 
fire-proof  and  bullet-proof  magazine,  located  in  an  out  of  the  way  place 
should  be  provided.  Fuse,  wire,  thawing  kettles  and  blasting  machines 
may  be  stored  in  the  same  building  with  the  dynamite,  but  blasting  caps 
and  electric  blasting  caps  must  never  be  stored  in  the  same  building, 
because  they  are  more  easily  exploded  than  dynamite.  It  would  be 
possible  to  explode  them  accidently  by  a  hard  shock  or  jar  which  would 
not  explode  dynamite.  If  detonators  were  to  explode  by  themselves, 
they  would  not  be  likely  to  do  much  damage  unless  there  were  a  great 
many  of  them,  but  if  they  were  to  explode  in  the  same  room  with  dyna- 
mite, they  would  probably  cause  the  dynamite  to  explode. 

Opening  Cases 

When  ready  to  use  the  dynamite,  open  the  box  or  case  with  a  hard- 
wood wedge  and  a  mallet,  and  take  to  the  work,  in  a  dry  box  or  basket, 
the  number  of  cartridges  required  immediately.  Never  take  more  than 
the  day's  supply  even  in  warm  weather,  and  in  cold  weather,  take  only 
as  much  as  can  be  kept  thawed  until  it  is  to  be  used,  unless  there  are 
arrangements  for  keeping  it  thawed  where  the  blasting  is  to  be  done. 

Avoid  Confusion 

As  soon  as  holes  are  ready  for  the  dynamite — and  when  possible  the 
holes  should  all  be  ready  before  the  dynamite  is  brought  to  the  work — 
the  priming,  charging,  tamping  and  firing  should  be  carried  on  as 
rapidly  as  possible  without  becoming  careless. 

A  very  little  practice  will  put  you  in  the  way  of  doing  blasting  quickly, 
systematically  and  economically,  and  you  will  wonder  how  you  ever 
got  along  without  dynamite. 

Thawing 

Some  kinds  of  high  explosives  freeze  at  about  50  degrees  Fahren- 
heit and  detonate  imperfectly,  if  at  all,  when  in  this  condition.  Even 
when  chilled  they  cannot  be  depended  on  to  work  well.  The  different 
low  freezing  explosives  described  are  exceptions  to  this  rule,  for  they 
will  not  freeze  until  the  weather  is  quite  cold.  Frozen  dynamite  is 
easily  recognized  because  it  is  hard  and  rigid. 
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If,  after  the  thawed  dynamite  is  ready  to  use, 
something  causes  a  delay  and  it  becomes  chilled 
or  frozen  before  it  can  be  put  into  the  borehole, 
it  should  be  thawed  or  warmed  again.  It  does  not 
harm  dynamite  to  thaw  it  many  times,  provided 
this  is  done  in  the  right  way. 

Red  Cross,  if  loaded  in  the  ground  below  the 
frost  line  and  properly  tamped,  will  not  freeze 
again,  but  other  dynamite  may  chill  or  freeze  al- 
most immediately  when  loaded  in  cold  ground, 
which  makes  it  necessary  to  detonate  it  immedi- 
o"  POgT^H^W'NG     ^jg[y  gfj^j.  charging.    It  is  this  that  makes  Red 

Cross  so  valuable  in  cold  weather. 
The  best  way  to  thaw  dynamite,  and  to  keep  it  thawed  until  it  is 
to  be  used,  is  in  a  thawing  kettle  made  for  the  purpose.  It  may  be 
thawed  by  leaving  it  spread  out  on  a  shelf  in  a  warm  room  (not  in  a 
dwelling)  over  night,  or  by  burying  it,  while  in  the  case,  in  green 
manure.    It  may  also  be  thawed  by  putting  it  in  a  covered,  water-tight 


PLAN  or  A  PERMANENT  MANURE  THAWING  BOX. 

pail  and  hanging  this  pail  in  warm  water  and  it  may  be  carried  to  the 
work  in  a  dry  box  if  covered  with  an  old  coat,  a  piece  of  blanket  or 
something  of  the  kind  to  keep  it  warm.  It  is  exceedingly  dangerous  to 
try  to  thaw  dynamite  in  front  of  an  open  fire,  or  in  hot  sand,  or  ashes, 
or  on  hot  stones,  or  metal  or  steam  pipes,  or  in  an  oven,  and  it  is  in  at- 
tempting to  thaw  dynamite  in  some  of  these  ways  that  accidents  fre- 
quently happen.  Do  not  attempt  to  thaw  dynamite  by  putting  the 
cartridges  in  hot  water  or  by  turning  a  jet  of  steam  on  it. 

The  Du  Pont  Thawing  Kettle  is  made  in  one  piece  with  an  outside 
jacket  for  the  hot  water.  The  No.  i  size  holds  30  poimds  of  dynamite 
and  No.  2  size  60  pounds. 
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The  water  must  never  be  heated  in  the  kettle,  but  must  be  heated 
in  some  other  vessel,  and  when  not  too  hot  to  burn  the  hand,  poured 
into  the  water  compartment  when  the  dynamite  compartment  is  empty. 


It  is  dangerous  to  heat  the  water  in  the  Du  Pont  Kettle  even  when  the 
dynamite  section  is  empty,  because  there  may  be  a  little  nitroglycerin 
in  it  which  has  soaked  out  of  the  dynamite  previously  thawed.  Dyna- 
mite should  not  be  put  into  the  thawing  kettles  without  first  carefully 
wiping  out  the  dynamite  compartment  clean  and  dry. 

Do  not  place  a  thawing  kettle  over  a  fire  white  it  contains  dynamite. 

Blasting  Caps 

Blasting  Caps  are  the  big  brothers  of  the  primers  in  a  gun  shell — 
many  times  bigger.  The  No.  6  cap,  which  is  the  size  recommended  for 
detonating  most  high  explosives,  is  a  copper  cylinder  i^  inches  lon^ 
and  a  little  less  than  |  inch  in  diameter,  closed  at  one  end  and  loaded 
with  1  gram  of  a  fulminating  mixture.  The  No.  8  size  is  longer  and 
contains  a  heavier  charge.  Nothing  smaller  than  a  No.  6  should  ever  be 
used  with  any  of  the  explosives  used  on  the  farm  because  they; 


\  BLASTING  C,\r 


Insure  complete  detonation. 

Increase  the  execution  of  the  explosive. 

Offset  to  some  extent  deterioration,  due  to  improper  storage. 

Prevent  the  loss  of  the  charge  by  burning. 
Blasting  caps  are  put  up  in  tin  boxes  containing  loo  caps.  From  5  to 
50  boxes  are  packed  for  shipment  in  wooden  cases.  They  may  be  ex- 
ploded by  shock,  heat  or  sparks,  so  must  be  kept  away  from  fire.  They 
are  weakened  by  moisture  and  therefore  must  be  stored  in  a  dry,  cool 
place, 
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Caps  are  used  only  in  connection  with  safety  fuse,  to  which  they 
must  be  securely  fastened.  This  should  be  well  done  with  an  approved 
Du  Pont  Cap  Crimper  described  on  this  page. 


Fuse 

Safety  Fuse  is  a  thin  chain  of  powder,  wrapped  in  a  covering  of 

jute  or  cotton  yam  or  in  tape.    Its  purpose  is  to  bring  the  spark  to  a 

cap  used  for  detonating  a  charge  of  high  explosives.    Many  grades  are 

made  for  different  purposes.    The  ones  most  used  for  farm  work  are 

Blue  Label  for  dry  or  moist  work,  and  Bear  and  Comet  for  wet  work. 

Fuse  is  packed  in  a  double  roll,  one 

fitting  inside  the  other,  each  50  feet  long. 

Each  double  roll  of  100  feet  is  wrapped 

separately.     It  is  packed  for  shipment  in 

wooden   cases  containing   from   500   to 

6,000  feet. 

Fuse  should  always  be  kept  dry  and 
should  be  stored  in  a  cool,  dry  place.  If 
stored  in  a  damp  place  it  becomes  dam- 
aged after  a  time  and  may  fail  lo  burn.  If  stored  in  a  hot,  poorly  ven- 
tilated place,  as  for  example,  close  under  the  roof  of  a  small  shed  in 
summer  time,  it  may  be  damaged  either  by  becoming  soft  and  oily  or  by 
drying  out  and  becoming  so  hard  and  brittle  that  it  will  break  when 
unrolled.  Fuse  also  may  become  stiff  and  brittle  in  cold  weather,  and 
when  in  this  condition  should  be  warmed  before  being  unrolled. 


ROLL  OF  SAFETY  FUSE 


Cap  Crimpers 

Du  Pont  Cap  Crimpers  are  made  especially  for  fastening  caps  to 
fuse  and  are  necessary  wherever  blasting  is  done  with  cap  and  fuse. 


DU  PONT  CAP  CRIMPER 


Caps  are  often  crimped  by  other  means,  which  are  dangerous  and  un- 
satisfactory. The  crimper  now  sold  by  this  Company  is  the  result  of 
years  of  experimentation,  and  is  the  best  ever  offered  the  public. 
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Du  Pont  Electric  Blaiting  Caps 

These,  like  the  cap  and  fuse,  are  for  detonating  charges  of  high 
explosives.  The  explosive  charge  is  contained  in  a  copper  cylinder 
quite  similar  to  the  ordinary  blasting  cap,  but  the  explosion  is  caused 
by  an  electric  spark  brought  along  a  pair  of  small  copper  wires  instead 
of  a  powder  spark  from  fuse.  In  strength  they  are  the  same  as  the 
ordinary  caps  of  the  same  number.  The  No,  6  strength  is  the  one 
adapted  to  farm  work. 

It  is  only  by  the  use  of  electric  caps  that  a  number  of  charges  can 
be  fired  at  the  same  time,  so  they  must  be  used  in  ditching  in  dry  ground, 
in  blasting  large  stumps  and  boulders,  or  any  other  work  requiring  a 
number  of  simuhaneous  explosions. 


BOX  OF  DU  PONT  ELECTRIC  BLASTING  CAPS 

Du  Pont  Electric  Blasting  Caps,  like  blasting  caps,  can  be  exploded 
by  shock  or  heat,  tind  therefore  must  be  handled  in  exactly  the  same 
way.  The  same  precautions  regarding  storage  and  handling  as  given 
for  blasting  caps  should  be  strictly  observed.  Never  attempt  to  pull 
the  wires  out  of  their  setting  or  investigate  the  contents  of  Du  Pont 
Electric  Blasting  Caps. 


A  DU  PONT  ELECTRIC  BLASTING  CAP  SHOWING  WIRES 

Besides  the  advantageous  properties  of  the  No.  6  Blasting  Caps,  as 
enumerated.  No.  6  Du  Pont  Electric  Blasting  Caps  reduce  the  chances 
of  misfires,  save  time,  eliminate  delayed  or  premature  explosions  and 
in  a  good  many  instances  save  dynamite. 

The  wires  attached  to  the  caps  range  in  length  from  four  feet  to 
thirty  feet,  but  it  is  seldom  that  anything  longer  than  a  four  or  six- 
foot  length  will  be  needed  in  farm  work. 
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These  lengths  are  packed  in  lots  ot  fifty  in  strong  paper  cartons. 
Ten  cartons  are  packed  in  a  wooden  shipping  case. 

Electric  Blasting  Caps  should  be  handled  with  the  same  care  as  Blast- 
ing Caps. 


ELECTRIC  BLASTING  CAP  (CROSS  SECTION) 

"A"  is  the  shell  of  copper,  having  a  corrugation  thrown  out  from  the  inside, 
which  holds  the  filling  material  more  firmly  in  place ;  "  B "  is  the  chamber 
containing  the  explosive  chaise;  "C"  the  insulated  copper  wires  entering  the 
cap;  "D"  the  hare  ends  of  the  copper  wires  projecting  through  the  plug  into 
the  charge ;  "  E  "  the  small  platinum  wire  or  "  bridge  "  soldered  to  and  connecting 


Du  Pont  Blasting  Machines 

E(u  Pont  Blasting  Machines  are  small,  portable  electric  generators 
built  for  generating-  current  to  fire  electric  blasting  caps.  The  mechan- 
ism is  operated  by  a  rack  bar  or  plunger  protruding  through  the  top 
of  the  machine.  When  operating  this  bar  is  pulled  up  as  far  as  pos- 
sible, and  then  forced  down  with  a  quick,  hard  thrust.  This  sets  in 
motion  the  armature  and  builds  up  the  current  until  the  bottom  is 


No.  6  No.  3  Pocket 

RELATIVE  SIZES  OF  DU  FONT  BLASTING  MACHINES 
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reached,  when  the  connections  are  automatically  completed  and  the  cur- 
rent flows  out  through  the  leading  wires  to  the  electric  blasting  caps 
placed  in  the  charges  of  explosives. 

in  practical  operation  the  machine  should  be 
placed  on  a  firm  or  solid  place  to  prevent  both  ma- 
chine and  operator  tipping  over. 

The  current  is  conducted  from  the  machine  to 
the  blast  by  copper  wires  attached  to  the  two  wing- 
I  nut  binding  posts  on  the  machine.    While  the  ma- 

chines arc  built  for  rough  use  and  every  precaution 
is  taken  to  make  all  parts  strong,  they  are  likely  to 
be  damaged  by  exposure  to  the  weather,  and  should 
be  wiped  ofT  and  put  in  a  dry  place  when  no  longer 
in  demand. 

Blasting  machines  should  be  tested  occasion- 
ally with  a  Du  Pont  Rheostat,  to  be  sure  that  they 
are  working  up  to  standard  capacitj'.  .\  full  de- 
scription of  the  Rheostat  and  its  use  will  be  sent  on 
application. 

Du  Pont  Hlasting  Machinesi  are  built'in  five 
sizes  so  that  a  selection  can  be  made  to  suit  the 
%'lastJng'mach?nV'  demands  of  all  classes  of  work. 


Sizes  and  CapBcikiea  of  Du  Pont  Blasting  Machines 


of  Machine 

i, 

pKityr-Numb 

■t.t 

Pocket 

No.  2 

"     3 
'■     S 
"     6 

1  lo     S 

1  '■    10 

1   '■    30 
1  "  100 
1  "  ISO 

Stumping  and  boulder  blasirng. 
Stumping,   boulder   blasting,    ant 

ditch  jobs. 
All  classes  of  general  work. 
Large  ditches. 
Large  ditches. 


For  stumping,  boulder  blasting,  loosening  soils  to  assist  digging 
nnti  similar  work  the  \o.  2  machine  will  be  found  entirely  satisfactory. 
larger  blasts  having  an  increased  number  of  charges  will  require  a 
larger  size,  but  those  larger  than  No.  3  are  seldom  needed  except  on 
large  contracting  jobs.  Ivven  very  long  ditches  can  be  blasted  in  sec- 
Irons  with  the  N'o.  3  machine. 

Use  of  the  Galvanometer 

The  Du  Pont  Company  manufactures  an  instrument  for  testtt^ 
blasting  circuits,  called  the  Du  Pont  Galvanometer.  This  is  a  very 
ingenious  and  useful  instrument,  and  saves  much  time  in  locating 
breaks  in  electric  circuits.  For  instructions  as  to  its  use  ask  for  our 
(jalvanonieter  Booklet. 
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Leading  Wire 

Leading  wire  is  insulated  copper  wire  for  conducting  the  current 
from  the  blasting  machine  to  the  blast.  The  Du  Pont  leading  wire  has 
a  strong  insulation  especially  suited  to 
the  rough  usage  it  must  receive.  It  is 
sold  in  coils  of  200  feet,  250  feet,  300 
I  feet  and  500  feet.  There  are  two  kinds. 
Single  and  Duplex.  In  the  Duplex 
Wire,  the  two  wires  are  bound  together. 
Single  Leading  Wire  weighs  about 
two  pounds  to  the  hundred   feet,  and 

ItU  PONT  LEADING  WIRE  n       t  r         j-  nr-  ■    l         r 

Duplex  Leadmg  Wire  weighs  four 
pounds  to  the  hundred  feet.  Leading  Wire  is  sold  by  the  pound.  The 
double  wire  will  be  found  most  satisfactory  for  stumping  and  boulder 
blasting  and  the  single  wire  for  ditching. 


DUPLEX  LEADING  WIRE  (ACTL'.VL  SIZE) 


Du  Pont  Connecting  Wire 

Connecting  wire  is  used  to  complete  the  circuit 
when  the  holes  or  charges  are  placed  too  far  apart  for 
the  electric  blasting  cap  wires  to  reach.  It  is  sold  in  one 
and  two-pound  spools.  \  one-pound  spool  of  No.  20 
wire  holds  about  210  feet. 


SHOWING  now  BLAST  BRINGS  OUT  ROOTS 
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Tools  Used  in  Agricultural  Blasting 

The  fools  needed  for  agricultural  blasting  are  very  few  and  simple. 
They  are  often  to  be  found  on  the  farm,  but  if  not  they  can  be  quidcly 
made  at  little  cost  by  a  blacksmith.  An  elaborate  outfit  is  seldom  needed 
even  on  the  large  jobs. 

Tamping  Stick 

The  tamping  stick  is  used  to  try  out  the  holes  before  loading  to 
see  that  they  are  properly  placed  and  to  a  sufficient  depth,  and  not 
stopped  up,  and  to  tamp  soil  on  top  of  the  charges.  It  must  be  of  wood, 
with  no  metal  parts.  Its  length  should  be  a  little  greater  than  the  depth 
of  the  holes  to  be  loaded,  and  its  diameter  not  smaller  than  that  of  a 
cartridge  of  dynamite,  ij  inches. 


HOME-MADE  TAMPING  STICK 

An  excellent  one  can  be  made  of  an  old  hoe,  rake  or  shovel  handle, 
ir  when  a  very  long  one  is  needed,  from  a  sapling. 


Subsoil  Punch 

For  driving  holes  for  subsoil  blasting,  tree  planting,  for  ditching 
in  hard  soil,  and  for  road  grading,  a  subsoil  punch  will  be  needed.  This 
should  be  of  ij-inch  round  or  octagonal  steel,  and  a  few  inches  longer 
than  the  depth  of  the  holes.  The  point  should  be  drawn  out  in  the 
shape  of  a  rather  blunt  pencil  point.  This  is  driven  into  the  ground  by 
means  of  heavy  hammers  or  sledges. 


STEEL    SUBSOIL   BAR 

Soil  Auger 

The  soil  auger  is  used  for  making  holes  for  stump  and  boulder 
blasting,  for  deep  drainage,  and  for  other  holes  hard  to  make  with  a 
punch.  While  it  can  be  used  for  subsoiling  it  is  not  as  fast  as  the 
subsoil  punch.    It  should  be  i)  or  2  inches  in  diameter. 

The  bit  may  be  welded  to  a  solid  steel  shank  that  will  mak«  the 
auger  at  least  five  feet  long,  if  for  stump  or  boulder  blasting.  For 
deeper  work  the  shank  can  be  made  of  f-  or  ^-inch  gas  pipe  in  sections 
of  2  or  3  feet  long,  so  that  it  can  be  e^itended  by  adding  more  sections. 
The  handle  is  made  of  a  pipe  "  Tee  "  and  two  short  pieces  of  pipe  for 
handles. 
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A  good  type  of  auger  head  can  be  easily  made  by  a  smith.  The 
shank  is  flattened  out  and  welded  into  a  cuff  socket.  The  handle 
proper  should  be  of  wood  and  only  long  enough  to  make  turning  easy. 

Worn-out  wood  augers  make  fairly  good  soil  augers  for  small  jobs, 
but  where  there  is  much  work  to  do  it  will  pay  to  get  the  special  soil 
augers  shown  below. 

1999999 

SOIL   AUGER   BIT 


Wood  Augers 

Wood  augers  are  used  by  the  blaster  for  boring  into  the  tap  roots 
of  fat  pine  stumps,  and  for  log  and  stump  splitting.  They  should  be 
both  heavy  and  sharp.  The  shank  for  stump  blasting  should  not  be 
less  than  five  feet  long. 

Crowbar 

A  crowbar  will  be  found  convenient  for  making  holes  under  stumps 
and  boulders,  for  ditch  blasting,  and  occasionally  for  subsoiling  or  tree 
planting.  A  crowbar  for  stump  blasting  should  have  a  sharp  end  to 
cut  through  small  roots. 

A  satisfactory  crowbar  for  this  work  can  be  made  out  of  an  old 
buggy  axle  by  cutting  off  one  spindle  and  forging  a  wedge  or  chisel 
point. 

Spoon 

A  blasting  spoon  made  by  flattening  and  cupping  the  end  of  a 
^inch  steel  rod,  as  shown  in  the  accompanying  cut,  is  very  convenient 
for  enlarging  bore  holes,  removing  pebbles  from  holes,  and  for  remov- 
ing tamping  from  misfired  holes. 


Shovel  for  Blasting  Big  Stumps 

For  digging  the  holes  for  blasting  stumps  described  on  Page  12  a 
special  shovel  is  needed.  A  good  type  is  shown  in  the  following  cut. 
It  can  easily  be  made  from  a  tiling  spade.    A  long  handle  is  needed. 
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Other  Tool* 

Heavy  hammers  are  needed  to  drive  the  subsoil  punch,  and  a  mat- 
tock and  shovel  can  be  used  for  a  number  of  purposes.  For  block  hol- 
ing rock,  a  hand  drill  and  hand  hammer  will  be  needed. 


SPOON    SHOVEL  WITH    LONG   HANDLE    MADE   FROM    A   TILING   SPADE 

A  long-handled  spoon  shovel  is  highly  satisfactory  for  cleaning  oui 
blasted  pole  and  post  holes  and  for  making  the  trench  under  large 
stumps  for  heavy  loading. 


SPOON   SHOVEL. 

Principles  of  Blasting 

When  dynamite  or  other  high  explosives  detonate — the  smalt  vol- 
ume of  solid  is  converted  immediately  into  a  volume  of  gas  many  times 
greater  than  the  solid.  If  the  explosive  is  unconfined  the  expanding 
gases  will  waste  themselves  in  the  air,  but  if  it  is  confined  there  is  a 
great  pressure  exerted  on  the  holding  material,  which  if  not  too  strong, 
will  be  shattered  or  blown  away. 

The  force  of  the  gases  is  equal  in  all  directions.  If  the  desire  is  to 
blow  a  boulder  or  stump  into  the  air  the  charge  is  placed  below  the 
object.  The  best  shattering  is  obtained  if  the  explosive  is  placed  in 
the  material  to  be  broken  so  that  the  force  is  exerted  on  it  equally  in  all 
directions.  This  is  applicable  in  blasting  soils  and  blockholing  boul- 
ders or  in  splitting  stumps. 

While  the  gases  exert  an  equal  pressure  in  all  directions  they  try 
to  escape  by  the  easiest  route  or  along  the  line  of  greatest  weakness.  If 
the  tamping  is  omitted  or  is  insufficient  the  tendency  will  be  to  blow  out 
through  the  bore  hole.  If  a  hole  is  placed  to  the  side  of  a  stump  the 
tendency  will  be  to  blow  out  through  the  more  easily  lifted  soil.  The 
aim  should  always  be  to  make  the  easiest  way  out  directly  through  the. 
material  to  be  moved  or  shattered. 

Detonation 

As  ha.s  already  been  explained,  dynamite  is  fired  or  "  detonated  " 
by  means  of  the  shock  from  a  blasting  cap  or  electric  blasting  cap, 
either  of  which  is  known  as  a  detonator. 

In  order  that  the  detonation  may  be  complete,  or  in  other  words, 
that  the  full  strength  of  the  explosive  be  developed,  the  detonator 
should  be  placed  inside  the  charge,  with  its  closed  or  "  business  end  " 
pointed  toward  the  main  bulk  of  the  charge. 
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Pruning  With  Cap  and  Fuse 

The  act  of  placing  the  detonator  in  the  charge  is  known  as  prim- 
ing and  the  cartridge  of  explosive  with  the  detonator  in  it  is  called  a 
"  primer," 

In  the  preparation  of  the  primer,  when  using  fuse  and  blasting  cap, 
examine  your  dynamite  and  see  that  it  is  not  frozen.  Frozen  dynamite 
is  hard  and  rigid,  aiid  dangerous  to  handle;  when  thawed  it  is  soft. 
Next  examine  your  fuse,  see  that  it  is  not  stiff  and  brittle;  if  in  this 
condition  it  is  advisable,  to  warm  slightly  and  cut  the  required  length 
from  the  roll  with  a  sharp  knife  or  pruning  shears.  The  cut  should  be 
made  squarely  across  and  not  diagonally.  Sometimes  in  the  cutting  the 
end  becomes  flattened,  thereby  making  the  end  of  the  fuse  too  large  to 
enter  the  blasting  cap.  When  this  happens  squeeze  the  end  round  with 
index  finger  and  thumb,  open  the  cap  box  and  allow  one  cap  to  slide 
gently  into  the  open  hand,  but  under  no  circumstance  pick  a  cap 
out  of  the  box  with'a  piece  of  wire,  stick,  or  other  hard  substance.  See 
that  there  is  no  grit  or  trash  in  the  cap.  Shp  the  end  of  the  fuse 
gently  into  the  cap  until  it  is  against  the  charge  in  the  bottom.  Do  not 
twist  the  fuse  as  the  friction  might  cause  a  premature  explosion.  Then 
take  the  cap  crimper  and  fasten  the  cap  to  the  fuse  with  a  crimp  near  the 
open  end  of  the  cap.  These  operations  are  not  dangerous  but  should 
be  done  carefully.  If  the  primer  is  to  be  used  in  a  wet  hole  smear  a 
little  hard  tallow,  soap  or  similar  substance,  but  not  grease,  around  the 
top  of  the  cap  to  insure  against  water  leaking  in  and  ruining  the  cap 
before  it  is  fired.  The  cap  is  then  ready  to  be  inserted  into  the 
dynamite. 

There  are  two  reliable  ways  of  doing  this;  in  the  side  and  in  the 
end.    To  prime  in  the  end  of  a  cartridge,  fold  back  the  paper  shell. 


TIE    CORD    J 


J.   THEN   AROUND   FUSE 
PRIMING  IN  END  OF  CARTRIDGE 
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S.    PUNCH    A    HOLE    IN    SIDE    OF 

CARTRIDGE  WITH  HANDLE 

OF   CAP   CRIMPER 


6.     TIE  CORD  AROUND  FUSE 


h 


CARTRIDGE 


MAKING  UP  A  PRIMER 
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punch  a  hole  at  least  two  inches  deep  and  i  inch  in  diameter  straight 
down  into  the  dynamite,  insert  the  cap  and  fuse,  fold  back  the  paper 
and  tie  it  finnly  with  a  short  piece  of  strong  twine.  This  method  has 
the  advant^e  of  having  the  cap  pointed  directly  into  the  charge.  It 
is  graphically  represented  in  the  illustrations  on  page  91. 

The  other  method  is  to  punch  a  hole  diagonally  into  the  side  of 
the  cartridge,  near  the  end  and  pointing  toward  the  center,  to  a  suf- 
ficient depth  to  receive  the  entire  cap.  Insert  the  cj^  with  fuse  at- 
tached and  tic  it  there  with  a  piece  of  cord.  This  method  has  the 
advantage  of  leaving  a  good  place  to  apply  the  tamping  stick  in  seating 
the  primer  in  the  hole,  and  is  graphically  illustrated  on  the  opposite 
page. 

The  holes  can  be  punched  in  the  dynamite  with  the  handle  of  the 
cap  crimper,  or  with  a  wooden  awl,  and  should  always  be  deep  enough 
to  receive  the  entire  cap  and  about  i  inch  of  fuse. 

When  the  primer  is  to  be  of  only  half  a  cartridge,  as  in  subsoilii^, 
it  is  good  practice  to  punch  a  hole  in  each  end  of  the  cartridge  and  cut 
the  cartridge  in  two  before  inserting  the  caps. 
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Priming  With  Electric  BUating  C«ps 

When  electric  blasting  caps  are  used  they  may  be  inserted  into  the 
dynamite  as  has  been  described  for  cap  and  fuse.  Many  blasters,  how- 
ever, prefer  to  use  a  slightly  faster  method,  which  has  been  found 
entirely  satisfactory. 

Punch  a  hole  from  the  center 
of  the  end  of  the  cartridge  in  a 
slanting  direction  so  that  it  will 
come  out  at  the  side  2  or  3  inches 
from  the  end,  insert  the  end  of  the 
doubled  over  wires  of  the  electric 
blasting  caps,  loop  these  around 
the  cartridge  after  which  another 
hole  is  punched  in  the  top  a  little 
to  one  side  of  the  first  and  straight 
down.  The  capsule  is  inserted  in 
this  last  hole  as  far  as  possible  and 
the  slack  taken  up  on  the  wires, 
with  the  result  that  you  have  a 
primer  where  the  wires  do  not 
cross  each  other  at  any  point  and 
the  capsule  is  lying  nearly  in  the 
axis  and  the  cartridge  hangs  verti- 
cally, so  that  it  is  possible  to  load 
in  the  bore  hole  without  its  being 
caught  on  any  roughness. 

Never     half-hitch     the     wires 
around  a  cartridge  of  dynamite, 
lace  the  fuse  through  the  dynamite. 


u 


and  when  using  cap  and  (use  n 
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Cutting  a  Dynamite  Cartridge  in  Half 

When  small  charges  are  desired  it  becomes  necessary  to  cut  car- 
tridges in  half.  This  should  be  done  with  a  sharp  knife.  Hold  the 
cartridge  firmly  in  one  hand  and  the  knife  in  the  other.  Giving  the 
cartridge  a  rotary  motion,  cut  the  paper  all  the  way  around  and  then 
bend  the  cartridge  slightly,  when  it  will  come  apart  just  where  the  paper 
is  cut.    Never  try  to  cut  a  frozen  cartridge. 


CUTTING  CARTRIDGE  IN  HALF 


Loading 

When  the  cartridge  is  primed  and  the  bore  hole  made,  the  next 
thing  to  do  is  to  load.  First  try  the  hole  with  the  tamping  stick  to 
see  that  it  is  open  and  will  permit  the  charge  being  placed  at  the  desired 
point. 

When  loading  small  charges,  as  when  only  a  full  or  half  cartridge 
primer  is  used  for  subsoiling  or  tree  planting,  start  the  primed  car- 
tridge into  the  bore  hole  and  press  it  gently  into  place  with  the  tamping 
stick.  See  that  it  is  firmly  seated  in  the  bottom  of  the  bore  hole. 

In  pressing  a  primer  into  place,  do  not  handle  it  roughly,  as  it 
contains  the  cap  and  is,  therefore,  more  sensitive  and  dangerous  than 
an  unprimed  cartridge. 

When  the  load  is  to  contain  a  larger  amount  of  dynamite,  press 
the  unprimed  cartridges  in  place  in  the  bottom  of  the  hole  first,  and 
place  the  primer  with  the  cap  pointed  toward  the  rest  of  the  charge 
on  top.  When  the  bore  hole  is  dry,  and  it  is  desirable  to  have  the 
charge  concentrated  in  one  place,  it  is  a  good  practice  to  slit  the  sides 
of  the  cartridges  with  a  knife  or  remove  the  paper  entirety  so  that  the 
dynamite  can  be  compacted  into  a  smaller  space.  The  primer  itself 
should  not  be  split. 

Tamping 

Closing  the  top  of  the  bore  hole  after  the  charge  is  placed  is  for 
the  purpose  of  more  closely  confining  the  charge  to  insure  better  wori( 
and  is  called  "  Tamping."  It  should  be  made  as  tight  as  possible,  so 
that  the  gases  will  not  blow  out  as  through  the  muzzle  of  a  gun. 

To  guard  against  danger  of  prematurely  detonating  the  charge,  the 
first  S  to  8  inches  of  tamping  should  not  be  packed  with  any  consider- 
able force,  but  should  be  gently  firmed.    When  this  amount  of  lightly 
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tamped  material  covers  the  primer,  the  rest  of  the  tamping  should 
be  made  as  hard  as  possible,  using  the  wooden  tamping  stick  in  one 
hand. 


Moist  clay,  free  from  gravel  and  clods,  makes  good  tamping  material. 
Free  running  sand  or  moist  loam  is  also  good.  In  wet  work,  when 
a  foot  or  more  of  water  covers  Ihe  charge  in  shallow  holes,  it  will  not 
be  necessary  to  add  other  tamping,  as  the  water  will  hold  the  charge 
sufficiently  tight.  Loading  and  tamping  should  be  done  in  such  a  way 
that  no  open-air  spaces  are  left. 

When  using  soil  for  tamping,  the  hole  should  be  tamped  full.  Do 
not  allow  sharp  pebbles  or  stones  to  fall  in  the  hole  during  loading  and 
tanifung. 

Before  t>egimnng  tamping  it  is  well  to  measure  the  depth  from  the 
surface  to  the  top  of  the  charge,  so  that  if  the  tamping  must  be  removed 
to  get  at  a  misfire  there  will  be  no  dailger  of  disturbing  the  primer. 
It  is  a  good  practice,  especially  where  heavy  charges  are  used,  to 
use  two  inches  of  paper  or  dry  leaves  for  tamping  immediately  over 
the  primer,  so  that  they  can  be  used  as  a  safety  marker,  should  the 
tamping  need  to  be  removed  for  any  cause. 
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Springing  a  Bore  Hole 

When  the  ■  bore  hole,  made  for 
loading  a  charge  of  explosives,  is 
not  large  enough  to  receive  the  de- 
sired amount,  it  can  frequently  be 
enlarged  by  firing  small  charges  of 
dynamite  at  the  bottom  of  the  small 
hole.  This  is  known  as  "  spring- 
ing "  or  "  chambering  "  the  hole. 
The  extent  of  the  springing  will 
depend  on  how  much  the  hole  is  to 
be  enlarged  and  on  the  hardness  of 
the  ground  encountered. 

The  first  springing  shot  usually, 
in  agricultural  work,  consists  of 
from  one-half  to  one  cartridge  of 
dynamite  or  stumping  powder.  If 
this  does  not  make  the  hole  large 
enough  to  receive  the  charge,  wait 
until  it  has  had  time  to  cool,  if  the 
material  blasted  is  of  a  nature  that 
will  hold  heat  and  then  use  a  second 
shot  larger  than  the  first. 

Always  give  the  hole  time  to  cool 
before  attempting  another  shot  or 
before  loading  the  charge,  as  the 
hot  ground  is  liable  to  cause  a  pre- 
mature explosion.  Shots  for  spring- 

shape  gf  eniargrj  hnie.  Springing  is  largely  practiced  in 

shooting  big   stumps,   snakeholing 

boulders,    and    in    shooting    hard  ground    with    black    powder,  and 

requires  exercise  of  a  very  close   judgment  for  successful  blasting. 


Firing 

Exploding  the  charge  is  called  "  Firing,"  and  can  be  done  either 
by  caps  and  fuse  or  by  electric  blasting  caps.  When  cap  and  fuse 
are  used  cut  the  fuse  long  enough  to  enable  you  to  retire  to  a  safe 
distance.  Fuse  burns  on  an  average  of  two  feet  per  minute  and  a 
sufficient  length  should  be  used  to  permit  of  the  blaster  reaching  a 
safe  point  before  the  explosion.  When  using  electric  blasting  caps 
the  leading  wire  should  be  long  enough 'to  enable  the  one  who  oper- 
ates the  blasting  machine  to  be  outside  the  danger  zone.  No  blast 
should  be  fired  until  persons,  animals  and  vehicles  are  well  out  of  range. 

When  reliable  explosives  and  blasting  supplies  are  used,  and  the 
primers   properly   made   and   placed,   misfires   should   seldom   occur. 
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When  usin^  cap  and  fuse,  and  a  misfire  is  noted,  do  not  return  to 
examine  it  at  once,  as  an  injured  fuse  may  be  burning  slowly  and 
delaying  the  shot.     It  is  better  to  wait  until  the  next  day,  if  possible. 

When  using  electric  blasting  caps  there  is  less  danger  of  delayed 
shots  or  misfiring.  When  one  does  occur,  disconnect  the  wires  from 
the  blasting  machine,  and  it  will  be  safe  to  return  immediately  to 
the  blast  for  investigation.  Never  connect  the  wires  to  the  blasting 
machine  until  it  is  time  to  fire,  and  guard  against  a  careless  person 
tampering  with  the  machine  and  leading  wire  while  loading  shots. 

In  selecting  3  safe  place  to  watch  a  blast,  do  not  get  behind  a  tree 
or  building,  but  stand  in  the  open  at  a  safe  distance  from  the  blast, 
so  that  you  can  see  the  flying  fragments  and  dodge  any  that  may  come 
beyond  reasonable  bounds.  Do  not  have  the  sun  in  your  eyes,  as  it 
may  obscure  flying  missiles. 


Handling  a  MUfire 

The  use  of  high  grade  explosives  and  caps  and  careful  loading  will 
reduce  the  dangers  of  shots  faihng  to  fire.  When  a  misfire  does  occur 
the  blaster  should  be  governed  by  conditions. 

When  electric  blasting  caps  are  used  and  one  or  all  of  the  holes  fails, 
disconnect  the  wires  from  the  blasting  machine,  and  it  is  safe  to  go 
back  immediately  to  investigate  the  trouble.  The  investigation  should 
first  consist  of  a  search  for  broken  wires,  faulty  connections,  or  short 
circuits.  If  such  are  found,  make  the  proper  repairs,  reconnect  the 
leading  wires  and  operate  the  blasting  machine.  Many  so-called  failures 
are  the  result  of  poor  connections  or  connections  being  in  contact  with 
wet  ground  or  other  conductive  material. 

When  caps  and  fuse  are  used  greater  care  must  be  exercised.  It 
is  never  safe  to  go  back  immediately  to  a  delayed  shot  that  is  primed 
with  a  cap  and  fuse.  The  fuse  may  have  been  injured  in  tamping,  and 
instead  of  burning  rapidly  may  smoulder  for  a  long  time,  then  re-ignite 
the  powder  in  the  lower  end  of  the  fuse  and  fire  the  blast.  The  interval 
of  waiting  should  be  as  long  as  possible,  preferably  until  the  next  day 
if  the  firing  is  done  in  the  afternoon.  In  all  cases  it  should  be  several 
hours.  When  lighting  fuse  be  sure  that  the  powder  column  is  on  fire, 
as  time  may  be  wasted  in  waiting  for  a  blast  whose  fuse  is  not  even 
lighted. 

If  the  hole  is  untamped  or  is  tamped  with  water,  make  up  another 
primer,  place  it  on  top  of  the  charge,  and  fire.  If  the  ground  is  soft 
and  wet  put  down  another  charge  far  enough  away  for  drilling  in 
safety,  but  close  enough  to  cause  detonation  by  concussion.  When  this 
is  not  possible  there  are  two  methods  of  relief.  The  tamping  can  be 
carefully  removed  almost  down  to  the  charge  with  a  spoon  (See 
description  on  page  89)  and  hard  wood  probe.  Great  care  must  be 
exercised,  especially  when  the  cap  is  in  the  top  cartridge  of  the  charge, 
to  prevent  danger  of  firing  the  cap  by  friction  or  impact. 
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When  it  is  necessary  to  blast  out  a  misfire  by  drilling  and  charging 
a  second  hole,  great  care  should  be  exercised.  Such  a  hole  must  be  far 
enough  away  from  the  charge  to  make  drilling  and  loading  safe,  but 
must  be  close  enough  to  insure  the  old  charge  being  blown  out  together 
with  the  rock  or  confining  ground. 

When  for  any  reason,  misfires  may  be  expected,  a  good  practice  is 
to  use  a  wad  of  paper  or  dry  leaves  immediately  over  the  charge  of 
explosive  and  pack  the  tamping  on  top  of  this.  If  it  becomes  necessary 
to  remove  the  tamping,  this  dry  material  makes  an  excellent  index  of 
just  how  far  down  it  is  safe  to  remove  the  tamping. 


F  A  PAPER  PLUG  TO  BEGIN  TAMPING 


All  misfires  should  be  placed  under  the  direction  of  a  careful  and 
experienced  workman,  who  should  make  his  examination  in  a  slow, 
methodical  manner  before  beginning  the  work  of  repriming. 

As  stated  before,  only  the  best  explosives  and  supplies  should  be 
used,  as  they  decrease  the  dangers  of  misfires,  which  always  delay  the 
work  and  increase  the  cost  of  the  job. 

The  adoption  of  electric  blasting  will  result  in  a  decrease  in  delay  or 
any  misfires,  and  is  to  be  recommended  on  all  road  work. 

Blasting  by  Electricity 

Lai^e  boulders  and  stumps  with  spreading  roots  can  often  be  blown 
out  and  broken  up  more  thoroughly  and  with  less  dynamite  if  the 
charge  is  distributed  in  several  holes  in  different  places  under  the 
boulder  or  stump  and  all  of  these  charges  exploded  at  one  time.  Groups 
of  stumps  standing  close  together  can  also  be  blasted  in  this  way. 
In  order  to  dig  a  ditch  satisfactorily,  it  is  always  necessary  to  explode 
a  number  of  charges  simultaneously.  In  dry  soils  this  can  be  done 
only  by  electric  blasting.  In  well  sinking  and  other  kinds  of  blasting 
it  is  of  advantage  to  explode  a  number  of  charges  at  one  time,  as  each 
tends  to  help  the  other.  The  oniy  way  in  which  several  charges  some 
distance  apart  can  be  exploded  at  exactly  the  same  time  is  by  the  electric 
method  of  blasting.  Electric  blasting  may  be  applied  to  all  of  the  work 
described  in  this  Handbook,  but  it  is  generally  unnecessary  and  more 
expensive,  except  in  the  blasting  just  described. 

The  equipment  for  blasting  by  electricity,  in  addition  to  the  explosive, 
consists  of 

Electric  Blasting  Caps  Leading  Wire 

Connecting  Wire  Blasting  Machine 

When  the  charges  have  been  primed  with  electric  blasting  caps 
and  tamped,  the  two  copper  wires  protrude  from  the  ground  over  each 
charge.  These  two  wires  should  be  separated  and  one  of  them  con- 
nected to  one  of  the  wires  of  the  next  electric  blasting  cap  on  one 
side  and  the  other  one  should  be  connected  in  the  same  way  to  one  of 
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the  wires  of  the  electric  blasting  caps  in 
the  hole  on  the  other  side.    This  should 
be  continued  until  all  of  the  charges  are 
connected  in  a  row  with  one  free  wire 
extending  from  the  first  chaise  and  an- 
other extending   from  the  last  charge. 
These  loose  wires  are  connected  to  the 
wires  leading  to  the  blasting  machine. 
This  is  called  "  con- 
necting in  series."    If 
the  holes  are  too  far 
apart  for  the  electric 
blasting  cap  wires  to 
reach  between  them, 
pieces   of   connecting 
wire  are  used. 

Connections  are  all  made  by  twisting  bare  wire  ends  securely  to- 
gether. All  wire  ends  should  be  scraped  with  a  knife  so  that  they  will 
be  free  from  grease  or  corrosion  when  connections  are  made. 

All  bare  joints  or  other  uncovered  places  in  the  wires  must  be  kept 
away  from  water  or  damp  ground-  This  can  be  accomplished  by  put- 
ting a  stick,  block  of  wood,  or  stone  under  the  wire  to  hold  it  off  of  the 
damp  ground. 


BLASTING  A  POLE  HOLE 
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Blasting  Post  and  Pole  Holes 


Reductions  in  the  cost  of  digging  holes  for  fence  posts,  telephone, 
telegraph,  and  other  poles,  especially  when  the  ground  is  hard,  can  be 
made  by  the  use  of  explosives.  The  method  of  loading  and  the  explo- 
sive used  will  depend  on  the  nature  of  the  ground  and  the  depth  of  the 
pole. 

When  blasting  holes  it  is  an  excel- 
lent practice  to  shovel  out  the  soft 
earth  at  the  top  to  the  full  diameter 
of  the  hole,  and  to  a  depth  of  several 
inches  or  down  to  the  hard  soil. 

Digging  Shallow  Holes 

When  the  top  soil  is  shoveled  off, 
drive  or  drill  a  bore  hole  for  load- 
ing, in  the  center  of  the  shallow 
hole,  to  a  depth  a  little  less  than  the 
depth  of  the  desired  hole.  Load 
this  with  a  charge  of  from  one-half 
to  a  full  cartridge  of  Du  Pont  or 
Repauno  Stumping  Powder,  primed 
with  cap  and  fuse.  It  is  usually  best 
to  leave  the  hole  untamped.  The 
blast  will  either  shatter  the  hard 
ground  so  that  it  can  l>e  easily  lifted 
Method  of  ituding  for  bUiting  a  ihaiiow      out,  or  will  pack  it  back  and  down 

hole.      The    doittd    line    indicaiei    ihe  ,    ,  '^ 

thtpt  of  the  blasted  hale.  OUt  Ol  the  Way. 


Blasting  Deep  Holes 

For  blasting  deeper  holes  in  hard  ground  or  shale,  heavier  loading 
as  well  as  a  greater  distribution  of  the  charge  is  needed.  This  is 
obtained  by  tying  small  charges  of  a  strong,  and  preferably  a  sensitive 
explosive,  at  regular  intervals  to  a  light  lath,  reed,  or  stick,  as  is  shown 
in  the  following  cut. 

rfi  rfi  ffi  rTi  [fi 

The  lalh  Duat  be  aa  long  as  the  bole  i>  deep.  Charge*  of  one-founh  to  ooe-half  of  a  cartiidfe 
of  40  per  cent,  to  60  per  cent,  dynamite  are  tied  at  interval!  of  nx  to  twelve  inchea.  The 
lop  charge  it  primed  with  cap  and  fuic      Tfait  primer  ftrea  Ihe  bolloni  chargei. 
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Red  Cross  Extra  40  per  cent!  to' 
60  per  cent,  dynamite  can  be  used 
in  cold  weather,  but  Du  Pont 
Straight  40  per  cent,  to  60  per  cent, 
dynamite  is  to  be  preferred  in 
warm  weather. 

When  the  top  of  the  hole  is 
shoveled  out  and  a  bore  hole  put 
down  to  the  desired  depth,  this  long 
charge  is  placed  carefully  in  the 
hole,  with  the  cap  at  the  top.  This 
cap  should  be  fifteen  to  twenty 
inches  below  the  surface.  Care 
must  be  exercised  that  no  dirt  or 
loose  trash  gets  between  the 
charges,  as  it  will  prevent  the  firing 
of  the  bottom  charges.  The  top 
may  be  tamped  or  left  open,  de- 


Method  of  loading  to  biMt  a 


pending  on  how  the  ground  shoots. 

Another  method  of  making  up 
the  charge  is  to  roll  the  bits  of 
dynamite  in  a  long  sheet  of  stifi 
paper.  The  primer  is  placed  at  one 
end  as  before.  After  rolling,  the 
pieces  of  dynamite  are  held  in 
place  by  pins  stuck  through  from 
the  outside. 

Still  another  method  is  to  clean 
out  the  bore  hole,  drop  in  the  bot- 
tom charge,  then  a  small  stick 
broken  to  the  desired  length  to  hold 
the  second  charge  at  the  desired 
height  in  the  hole,  then  the  second 
chaise  and  another  stick,  and  re- 
peat until  the  hole  is  loaded. 

Care  must  be  taken  to  keep  the 


■dini  ■  deep  hole  i 
hold    Ihe  dynamite 
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sticks  from  slipping  by  the  charges  and  letting  them  down  too  low; 
and  to  prevent  the  holes  becoming  pli^ged  up.  The  sticks  must  be 
small  so  that  they  will  not  fill  up  the,hole. 

When  the  ground  is  a  hard  clay,  better  results  are  obtained  if  the  soil 
is  wet. 

Reports  on  holes  blasted  in  this  way  are  as  follows : 

Holes  to  be  4J  feet  deep.  Ground,  hard  clay.  One-third  cartridge 
Du  Pont  sistty  per  cent,  at  bottom,  same  twelve  inches  up,  same  twelve 
inches  up  with  cap.  Hole  untamped.  Results  good.  Hole,  clean  and 
open. 

Five  quarter  cartridges  Du  Pont  sixty  per  cent,  djmamite,  spaced 
six  inches  apart,  beginning  at  bottom.  Cap  in  top.  Bote  untamped. 
Results  good.    Hole  uniform  at  top  and  bottom,  and  dirt  blown  out. 

Blasting  Hole*  in  Solid  Rock 

As  it  is  impossible  to  force  back 
the  size  of  the  holes  in  solid  rock, 
as  is  done  in  blasting  in  hard  clays, 
modifications  in  the  method  of  load- 
ing are  required.  Ordinarily,  holes 
are  not  put  down  so  deep  in  rock  as 
in  hard  ground. 

After  excavating  the  holes  down 
through  the  soil,  if  any  is  present, 
drill  a  hole  from  twelve  to  eighteen 
inches  into  the  rock,  load  this  with 
a  full  cartri(%e  primer,  press  well  to 
the  bottom,  tamp  the  hole  tight,  and 
fire. 

If  the  loading  is  heavy  enough, 
this  will  shatter  the  rock  to  full 
depth  of  the  blast.  When  loose 
fragments  have  been  removed,  drill 
another  hole  to  the  same  depth,  and 
load  as  before. 

The  explosive  used  for  this  work 
should  never  be  of  a  lower  strength 
than  Red  Cross  Extra  40  per  cent, 
dynamite,  and  for  hard  rock  50  per 
cent,  or  60  per  cent,  dynamite  is 
often  better. 

The  methods  of  making  up  [Kim- 
ers  are  the  same  as  for  other  work. 
See  pages  91  to  93. 

The  application  of  these  methods 
of  digging  holes  is  proving  a  money 
and  time  saver.  The  tamping  of 
poles  in  blasted  holes  is  found  to 

The  dotted  lioe  indicalo  tbe  ihape  of        be  easy  and   faSt. 

.be  biMied  hole.  .j.^^^   ^^    p^^^   Company   has  a 

bulletin,  "  Blasting  Pole  and  Post  Holes,"  that  will  be  sent  on  request. 


ock    the   bore   hole 
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Breaking  Ice  and  Log  Jams 

Serious  trouble  and  inconveni  :nce  is  often  caused  in  ponds,  streams, 
and  spillways  by  jams  or  gorges  of  logs  and  ice.  These  often  cause 
serious  inconvenience  and  danger  by  backing  up  the  flow  of  streams 
and  endangering  bridges  and  other  property.    Relief  is  by  blasting. 

Ice  Blasting 

Often  in  Spring  when  ice  in  streams  starts  to  move,  it  gets  choked 
in  narrow  parts  of  the  stream  or  by  some  natural  or  artificial  obstruc- 
tion. Then  an  ice  gorge  or  jam  is  formed  which  causes  the  water  to 
back  up,  flooding  the  surrounding  territory  above  and  often  carrying 
away  britfees  and  other  structures  and  causing  considerable  damage. 

By  the  use  of  explosives  at  the  proper  time  the  damage  can  often 
be  averted.  Ice  begms  to  move  out  in  various  localities  about  the  same 
time  each  year.  Usually  there  is  sufficient  warning  when  to  expect  the 
break  to  occur,  by  several  days'  thaw  or  rains.  It  is  a  good  plan  to 
anticipate  the  moving  out  as  soon  as  the  Spring  thaw  begins,  by  blasting 
the  ice  while  intact  on  that  section  of  the  stream  where  the  gorge  or 
choke  usually  occurs.  The  method  of  procedure  is  as  follows:  With 
ice  spuds  or  cutters  and  bars,  chop  holes  about  six  inches  to  eight  inches 
in  diameter  through  the  ice  to  the  water.  Holes  should  be  spaced  from 
fifteen  feet  to  twenty  feet  apart. 

A  charge  of  from  six  to  eight  cartridges  of  low  freezing  explosives 
40  per  cent,  strength  should  be  lowered  in  each  hole  so  that  the  ex- 
plosive is  in  the  water  and  below  the  ice.  The  cartridges  can  be  tied 
together  in  a  bundle,  and  one  cartridge  of  each  bundle  should  be  primed 
with  a  No.  6  Electric  Blasting  Cap.  To  prevent  the  loss  of  the  charge 
the  wires  can  be  fastened  to  a  stick  of  wood  laid  across  the  hole  on 
surface  of  the  ice.  Several  holes  should  be  connected  together  in 
series  and  fired  with  a  blasting  machine. 

It  has  been  found  that  the  ice  is  broken  up  more  by  the  wave  action 
of  the  water  than  when  the  charge  is  imbedded  in  cracks  or  holes  dug 
in  the  ice.  It  is  best  to  fire  the  holes  electrically,  but  if  no  blasting 
machine  is  at  hand  a  cap  and  fuse  will  answer,  but  then  only  one  hole 
at  a  time  can  be  fired. 

If  this  is  done  all  through  the  narrow  section  the  ice  is  practically 
"  honeycombed,"  so  that  when  the  water  and  ice  from  above  comes 
down,  it  gives  way  readily  and  causes  no  damage. 

If  the  gorge  or  jam  has  actually  occurred  a  charge  of  from  five 
pounds  to  twenty-five  pounds  of  dynamite  should  be  loaded  in  a  crevice, 
or  dug  hole,  at  what  appears  to  be  the  weakest  part  of  gorge.  Several 
such  charges  can  be  distributed  at  various  points  in  the  gorge  and  con- 
nected together  and  fired  electrically.  If  the  first  blast  does  not  start 
the  gorge,  the  same  process  should  be  repeated  with  increased  charges 
until  it  gives  way. 

To  break  up  floating  ice  so  that  it  will  not  bank  up,  forming  a 
gorge,  charges  of  dynamite  can  be  exploded  on  the  surface  of  the  ice, 
the  size  of  the  charge  depending  on  the  thickness  of  the  cakes. 
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If  they  are  large  blocks  it  may  be  possible  to  get  on  the  ice  from 
shore  or  boats  and  successive  charges  of  several  cartridges  can  be 
exploded  with  fuse  and  blasting  cap  until  the  ice  cake  is  properly 
broken. 

If  stream  is  narrow  the  charge  of  explosives  can  be  thrown  on  the 
ice  from  the  shore,  or,  if  running  swiftly  the  charge  can  be  dropped 
on  the  floating  cakes  from  down-stream  side  of  bridges.  The  dynamite 
should  be  tied  in  a  bundle  and  one  cartridge  in  each  bundle  primed  with 
a  blasting  cap  and  fuse.  A  block  of  wood  or  stone  can  be  tied  to 
charge  as  an  anchor  to  prevent  its  rolling  off  the  cake  of  ice.  The  fuse 
should  be  lighted  before  thrown  and  ample  length  allowed  for  a  get- 
away. Fuse  burns  about  two  feet  per  minute,  so  from  two  feet  to 
three  feet  is  sufficient.  The  place  where  fuse  enters  blasting  cap 
should  be  smeared  with  soap  or  grease  to  protect  charge  in  cap  from 
water. 

Watering  places  for  stock  along  the  banks  of  streams  can  be  easily 
kept  free  from  ice  in  winter  by  the  use  of  a  little  dynamite  from  time 
to  time. 

Blaiting  Log  Jams 

For  relieving  log  jams  the  best  practice  is  to  carefully  examine  the 
trouble  in  an  effort  to  locate  the  point  that  is  acting  as  an  anchor  or 
tie  for  the  jam.  Then  load  this  with  a  heavy  charge  of  dynamite  that  will 
blow  out  the  confinement.  In  cold  weather  only  low  freezing  explo- 
sives should  be  used.  Electric  firing  is  advised  so  that  the  loader  may 
have  plenty  of  time  to  get  to  a  point  of  safety.  A  few  years  ago  a 
large  jam  of  logs  and  ice  had  formed  a  dam  in  the  Eau  Claire  River 
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that  was  backing  up  the  water  to  such  an  extent  that  the  City  of  Eau 
Gaire  was  seriously  threatened.  A  blast,  such  as  has  been  described, 
relieved  the  trouble  in  an  instant. 

In  loading  shots  of  this  nature,  the  services  of  an  experienced 
shooter  should  be  obtained  if  possible.  The  loading  should  be  only 
as  heavy  as  the  nature  of  the  work  requires.  Half-hearted  attempts 
using  light  loads  can  but  spell  failure  and  disappointment. 

Scrapping  Old  Machinery 

Breaking  up  old  machinery,  such  as  heavy  castings  or  steam  boil- 
ers, can  be  readily  done  with  dynamite. 

For  scrapping  a  boiler  use  only  40  per  cent,  or  stronger  explosives. 
Remove  the  dynamite  from  the  shell  and  distribute  in  a  continuous 
cord  about  half  an  inch  in  diameter  all  the  way  around  the  boiler,  and 
secure  it  with  a  heavy  mudcap.  This  can  be  placed  along  one  of  the 
seams  more  easily  than  on  the  smooth  plates.  When  detonated  such 
a  charge  will  cut  the  plates  almost  as  neatly  as  a  shearing  machine, 
and  will  reduce  the  cumbersome  boiler  to  a  size  that  can  be  handled. 

For  breaking  heavy  castings  mudcapping  is  practiced  the  same  as 
on  boulders.  Sometimes  a  hole  in  the  casting  can  be  used  for  a  block 
hole  and  loaded  as  described  on  page  20. 

The  accompanying  illustration  shows  a  large  cast  retort  that  was 
broken  by  filling  with  water  and  firing  a  small  charge  of  Red  Cross 
submerged  well  under  the  surface. 

EuFORiuM.  Pa.,  March  30,  1914, 
Mr.  George  Frank  Lord,  Managing  Editor,  Du  Pont  Magactne.  Wilmington,  Del.: 

Deak  Six: — I  hand  you  herewith  a  set  of  pictures  showing  our  melhod  of 
breaking  cast-iron  retorts  weighing  6/)00  pounds  each  with  Du  Pont  I^namite, 
Red  Cross  Extra  40  per  cent.,  using  a  stick  i!4  X4  inches  in  size,  and  one  4-foot 
No.  6  Du  Pont  Electric  Blasting  Cap  to  each  retort. 


THE  RETORT  BEFORE  THE  BLAST 
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THE  RETORT  AFTER  THE  B 


The  retorts  are  filled  with  water  and  the  c 
and  fired.    In  this  manner  we  broke  the  i8,ock 
of  dynamite  and  three  electric  fuzes. 
Trusting  this  may  be  of  value  to  you  for  the  Du  Pont  Magazine.  I  am, 
Very  truly  yours, 

W.  W.  WEIMAN. 


Excavating  Cellars  and  Foundations 

The  dig^ti^  of  cellars  and  other  kinds  of  pits  can  be  hastened  by 
blasting  if  the  wqrk  is  properly  done. 

When  it  is  necessary  to  make  such  excavations  in  rock,  the  first 
or  "cut"  shot  should  be  made  with  a  circle  of  holes  running  down 
to  a  point  as  has  been  described  for  well  shooting.  After  one  small 
section  is  down  to  the  required  grade  the  rest  of  the  holes  should  be 
drilled  straight  down.  ^These  should  be  spaced  back  a  distance  equal 
to  the  depth  of  the  cut  and  spaced  about  the  same  distance  apart. 


METHOD  OF  LOADING  FOR  DIGGING  A  CELLAR 
lOT. 
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When  the  cut  is  more  than  6  feet  deep,  the  spacing  should  not  be  as 
great  as  the  depth,  as  more  than  six  feet  is  hard  to  blast  off.  The  hard- 
ness of  the  rock  will  have  much  to  do  with  the  amount  of  explosives 
required- 

In  reasonably  hard  rock  the  drill  holes  should  be  loaded  a  little 
more  than  half  full  of  Red  Cross  Extra  40  per  cent,  dynamite  or  Du 
Pont  or  Repauno  Stumping  Powder,  removed  from  the  shells  and 
tamped  tight.  Better  results  will  be  obtained  with  electric  blasting, 
because  then  several  charges  can  be  fired  together,  giving  a  cumulative 
effect. 

In  tight  clay  an  opening  can  be  started  with  a  single  hole  not  quite 
down  to  grade  and  loaded  with  enough  dynamite  to  blow  out  a  conical 
shaped  section  of  earth.  After  this  is  cleaned  out,  the  rest  of  the  holes 
can  be  loaded  much  the  same  as  for  the  rock  described  above  with 
lighter  charges. 

See  pages  94  to  96  for  correct  methods  of  loading  and  firing. 

Road  Building 

A  rational  use  of  explosives  in  road  building  for  clearing  the  right 
of  way,  blasting  protruding  stone  from  the  surface  or  from  the  sides 
of  cuts,  making  cuts  through  stone  or  tight  clay,  digging  ditches,  reduc- 
ing grades,  widening  cuts,  and  various  other  purposes,  will  hasten  the 
completion  of  the  work  and  reduce  the  cost. 

The  methods  already  described  for  stumping,  boulder  blasting  and 
ditching,  are  equally  applicable  to  this  class  of  work.  The  loosening 
of  tight  clays  in  reducing  grades  is  done  in  exactly  the  same  way  as 
in  digging  cellars  described  under  another  heading. 


IIETHOD  OF  LOADING  FOR  ROAD  GRADING  OR  SIDE  HILL  CUTTING 


In  starting  in  a  rock  cut  the  ordinary  practice  is  to  drill  the  holes 
a  few  inches  below  the  desired  grade.  These  holes  should  be  spaced 
back  and  apart  a  distance  about  equal  to  the  depth  of  the  cut,  unless 
the  holes  are  more  than  six  feet  deep,  when  the  spacing  should  be 
about  six  feet.  Each  row  of  holes  should  be  fired  simultaneously 
with  electric  caps  and  a  blasting  machine. 


The  Du  Pont  Company  has  prepared  a  complete  text  on  road  build- 
ing, in  which  specific  directions  are  given  for  doing  different  kinds  of 
road  work.    A  copy  of  this  can  be  had  on  application. 


LO.^DING  TO  WIDEN  A  CUT 


Sinking  WelU 

Wells  are  often  sunk  through  rock  or  ground  which  cannot  be 
dug  to  advantage  without  the  aid  of  explosives.  When  rock  is  reached 
and  the  earth  above  is  properly  supported,  a  circle  of  four  or  five 
drill  holes  should  be  started  about  half-way  between  the  center  and  the 
sides  of  the  well  and  pointed  at  such  an  angle  that  they  will  come 
closer  together  near  the  center  when  they  are  three'or  four  feet  deep. 
These  holes  should  be  loaded  about  half  full  of  Red  Cross  Extra 
Dynamite  40  per  cent.,  with  damp  clay  or  sand  tamping  packed  firmly 
-  above  to  the  top  of  the  hole  and  then  exploded  all  together  from  the 
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surface  by  electricity.  This  shot  will  blow  out  a  funnel-shaped  open- 
ing in  the  center,  and  the  well  can  then  be  made  full  size  with  another 
circle  of  holes  drilled  straight  down  as  close  to  the  sides  as  possible. 
If  the  well  is  large  it  may  be  necessary  to  drill  a  circle  of  holes  between 
the  inner  and  outer  circle.    The  above  process  should  be  repeated  until 
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the  well  has  passed  through  the  rock  or  has  been  sunk  to  the  neces- 
sary depth.  Do  not  in  any  case  enter  a  well  until  all  the  fumes  of  the 
last  blast  have  Come  out.  If  in  doubt,  lower  a  lighted  candle  to  the 
bottom ;  if  it  continues  to  bum  the  well  may  be  entered  safely.  Elec- 
tric blasting  caps  will  give  the  best  results. 

Shooting  Wells  to  Increase  the  Flow  of  Water 

Often  drilled  or  dug  wells  do  not  give  a  sufficient  flow,  the  water 
being  confined  in  a  number  of  small  veins  or  fissures  that  do  not  dis- 
charge into  the  well.  The  object  of  shooting  a  well  is  to  open  up  these 
veins  or  fissures  so  that  all  of  the  confined  water  is  brought  together. 
Where  such  formations  are  found  successful  blasting  will  usually 
result  in  increasing  the  flow. 

Where  wells  are  drilled  in  dry,  non-water-bearing  rock,  shale,  clay 
or  gravel  shooting  will  not  produce  a  flow. 
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The  services  of  an  experienced  well  shooter  should  always  be 
secured,  and  well  shooting  should  never  be  attempted  by  the  novice  in 
the  use  of  explosives.  The  Du  Pont  Powder  Company  will  be  glad 
to  correspond  with  those  having  work  of  this  kind  to  do  and  who  can- 
not get  the  services  of  a  competent  shooter.  In  writing  for  information 
be  sure  to  answer  all  of  the  following  questions: 


For  Drilled  W«lk 

1.  Location  of  well. 

2.  How  many  feet  is  well  from  nearest  buildings? 

3.  Kind  of  buildings. 

4.  Diameter  of  well  in  inches. 

5.  Diameter  of   casing   in   inches. 

6.  Depth  of  well  in   feet. 

7.  Depth  of  casing  in  well  in  feet. 

8.  How  many  feet  of  water  in  well? 

9.  Describe  the  different  kinds  of  soil,  rock  and  other  material  you 
went  through  in  drilling  the  well,  and  give  the  location  and  depth  of 
each  class  of  material. 

10.  Can  the  water  be  partially  or  entirely  exhausted  from  the  well? 

11.  What  is  the  maximum  number  of  gallons  of  water  the  well  will 
furnish  in  an  hour? 

For  Due  Walk 

1.  Depth  of  well. 

2.  Diameter  of  well. 

3.  Type  of  curbing. 

4.  Character  of  rock  below  the  bottom  of  the  well. 

5.  Has  the  well  always  given  a  poor  flow  or  has  the  trouble  devel- 
oped recently? 

fi.  Are  there  any  neighboring  wells  on  land  as  high  as  yours  that 
are  giving  a  good  flow?    If  so,  how  deep  are  they? 

In  answering  these  questions  be  sure  to  describe  each  condition  fully. 
.Also  give  any  other  |X)ssibIe  information  that  might  assist  in  diagnosing 
the  trouble. 
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Tree  Planting 

How  to  Do 

The  methods  employed  for  making  boreholes  and  loading  for  tree 
holes  are  exactly  the  same  as  those  given  for  shattering  subsoil  and 
hardpan.  The  explosives  advised  are  Du  t'oiil  or  Repauno  Stumping 
Powder.  The  depth  and  amount  of  loading  should  be  similar  to  that 
given  on  page  51,  making  the  necessary  variations  in  quantity  of 
dynamite. 

The  common  practice  is  to  plant  the  trees  shortly  after  the  holes  are 
blasted,  in  which  case  it  will  be  necessary  to  examine  the  bottoms  of 
ihe  holes  and  fill  any  pothole  created  by  the  blast  with  soil  to  prevent 
the  trees  settling  too  deep  after  the  first  heavy  rains.  ( See  illustrations, 
showing  every  step  of  the  work  on  pages  47  to  53.) 

Another  practice,  and  a  good  one,  especially  for  Spring  planting, 
is  to  blast  the  holes  during  the  late  Summer  or  Fall,  and  allow  them  to 
stand  without  further  treatment  until  planting  time. 

Where  the  soils  are  deficient  in  plant  food  or  humus,  a  bushel  or 
more  of  well-rotted  manure  should  be  put  in  the  holes  and  allowed  to 
mix  with  the  soil  during  the  winter.  The  addition  of  a  handful  of 
finely  ground  limestone  should  also  be  used  if  the  soils  are  sour. 


Cultivating  or  Rejuvenating  Old  Fruit  Trees,  Shade 
Trees,  Vines  and  Bush  Fruits 

The  object  of  blasting  around  old  trees  and  vines  is  to  open  up 
the  subsoil  so  that  the  roots  may  spread  farther  and  go  deeper,  to 
increase  the  amount  of  plant  food  available  for  the  roots,  to  establish 
better  drainage  and  to  increase  the  water-holding  capacity  of  the  soils. 
Blasting  around  root-bound  trees  or  in  resistant  subsoils  is  strongly 
advised.  The  actual  blasting  is  similar  to  the  blasting  for  subsoiling 
and  tree  planting. 


For  Small  Tiee  For  Urge  Tr« 

LOCATION  or  CHAKGES  FOR  REJUVENATING  TREF.S 
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METHOD  OF  TREATING  BLASTED  HOLES  IN  POOF  SOILS 

Ordinarily  it  is  better  to  blast  on  one  or  two  sides  of  a  tree  tht 
first  year  and  blast  on  the  remaining  sides  one  or  two  years  later.  The 
blasts  should  be  placed  not  closer  than  six  feet  to  small  trees,  and  should 
be  slightly  beyond  the  spread  of  the  branches  in  large  trees. 

Where  the  subsoils  are  deficient  in  plant  food  or  humus,  excellent 
results  are  obtained  by  putting  down  holes  a  few  feet  beyond  the  spread 
of  the  branches  to  a  depth  of  about  4  feet  and  loading  them  with  a 
sufficient  amount  of  explosives  to  blow  out  a  hole.  This  should  then 
be  filled  with  alternate  layers  of  manure  and  soil,  or  with  a  mixture 
of  manure  and  a  suitable  fertilizer. 

Where  trees  tend  to  develop  a  strong  tap  root,  but  are  stunted  by 
a  stratum  of  hardpan  lying  immediately  under  them,  relief  can  be 
had  by  starting  a  hole  two  or  three  feet  away  from  the  trunk  and  driv- 
ing it  diagonally  under  the  tree  into  the  hard  material.  Unless  this 
hole  is  three  or  more  feet  deep  the  charge  should  not  exceed  one-fourth 
of  a  cartridge  of  Stumping  Powder  and  not  over  one-half  a  cartridge 
even  then.  Great  care  must  be  exercised  in  this  method  of  loading. 
not  to  loo.sen  or  blow  out  the  tree.  Except  in  extreme  cases,  we  advise 
the  loading  to  the  side. 

When  blasting  aroujid  or  under  growing  trees  materially  prunes 
the  roots,  the  tops  should  be  cut  back  to  temporarily  reduce  transpira- 
tion to  correspond  with  the  reduced  ability  of  the  roots  to  obtain  a  suf- 
ficient amount  of  moisture.  The  roots  will  then  put  on  vigorous  growth 
and  absorb  increased  amounts  of  plant  food  and  moisture  to  nourish  an 
increased  growth  of  top,  and,  in  case  of  fruit  trees,  an  increased  produc- 
tion of  fruit  will  result. 

See  pages  94  to  96  for  methods  of  loading  and  firing. 
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Shattering  Subsoil  and  Hardpan 

Plowing  and  cropping  the  same  soil  year  after  year  robs  the  top 
soil  of  much  of  its  original  plant  food.  Impervious  clay  subsoils  and 
liardpan  prevent  deep  rooting  of  plants,  and  the  percolation  of  water 
into  the  subsoil  where  it  should  be  stored  to  carry  the  crops  through  the 
dry  spells  that  occur  nearly  every  summer.  When  such  soil  condi- 
tions are  corrected,  even  to  a  depth  of  eighteen  inches  by  mechanical 
means,  marked  increases  are  noted  in  the  crop  yields.  These  benefits 
can  be  materially  increased  by  making  the  tillage  four  to  six  feet  deep 
with  Ehi  Pont  or  Repauno  Stumping  Powder. 

In  doing  this  work  the  best  results  are  obtained  by  spacing  bore 
holes  about  15  feet  apart  to  a  sufficient  depth  to  permit  the  shattering 
of  the  impervious  material.  In  deep  clays  of  uniform  nature,  such  as 
is  represented  in  Sections  A  and  C  of  the  accompanying  sketch,  the 
holes  should  be  put  down  to  a  depth  of  about  3  feet.  Where  the  hard- 
pan  material  is  similar  to  that  in  Section  D  the  holes  should  be  put 
down  a  httle  more  than  half  way  through  the  hardpan.  They  should 
not  go  below  the  hardpan,  as  there  is  danger  of  the  blast  hfting  the 
hardpan  in  large  chunks,  rather  than  shattering  it.  Where  it  is  desir- 
able to  shatter  soils  similar  to  the  one  represented  in  Section  D,  the 
holes  should  be  put  well  down  into  the  deep  hardpan.  the  depth  being 


DIl-KERENT  TYPES  OF  HARDPAN 

governed  by  the  depth  of  the  open  surface  soil.  Each  hole  is  charged 
with  a  half  to  a  full  cartridge  of  the  explosives  mentioned  above.  Exact 
advice  for  putting  down  the  holes  and  charging  them  is  given  in  the 
text  and  illustrations  on  pages  50  to  52,  and  directions  for  making 
the  primer  are  given  on  pages  gi  to  93. 

In  some  cases  of  hardpan  like  cemented  gravel  or  hard  shale,  slight 
variations  must  be  made  in  the  method  of  loading.  In  such  cases  it 
will  be  better  to  materially  increase  the  amount  of  explosive  used  and  to 
study  each  hole  carefully  before  loading. 

Subsoil  blasting  should  be  done  only  •when  the  subsoil  is  dry,  be- 
cause wet  subsoils  are  diMcult  to  shatter,  and  the  tendency  of  the  ex- 
plosion is  to  create  a  large  cavity  or  pothole  at  the  base  of  the  blast. 
This  does  not  benefit  the  land.  Where  the  soil,  as  in  "A,"  has  a  loose 
subsoil,  destroy  the  plow  sole  by  deep  surface  tillage  and  blasting  taill 
not  be  necessary. 
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Blasting  to  Increase  Action  of  Tile  Drains 

Often  tile  drains  are  properly  laid  so  far  as  engineering  is  con- 
cerned, but  fail  to  drain  the  land  because  the  subsoil  is  too  impervious 
to  permit  the  water,  except  that  from  the  soil  immediately  disturbed  in 
digging  the  tile  trenches,  reaching  them.  To  correct  such  a  condition 
the  subsoil  should  be  cracked  so  that  the  excess  water  can  seep  into 
the  drains  and  be  carried  away.  This  is  done  by  subsoil  blasting,  using 
slightly  lighter  charges  than  is  ordinarily  advised.  Care  must  be  taken 
to  place  the  charges  not  closer  than  9  or  10  feet  to  the  drains. 

A  better  practice  on  such  soils,  especially  where  the  hardpan  is  too 
deep  to  be  thoroughly  reduced  by  blasting,  is  to  shatter  the  subsoil  to  a 
depth  greater  than  the  drains  are  to  be  laid  before  the  ditching  for 
laying  the  tiles  is  begun.  Instructions  for  priming,  loading  and  firing 
are  given  on  pages  91  to  0. 

Before  undertaking  work  of  this  nature  a  very  careful  study  should 
be  made  of  the  nature  and  depth  of  the  hardpan.  Care  must  be  exer- 
cised at  all  times  if  the  best  results  are  to  be  obtained. 

This  class  of  blasting  becomes  very  important  in  draining  certain 
classes  of  heavy  clay,  and  in  deep  tilling  hardpan  in  an  effort  to  wash 
out  alkali*  A  graphic  illustration  of  the  effects  of  blasting  around 
tile  drains  is  given  on  page  71. 
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Sub-Soiling  with  Dyn&mite* 

bttHtnt  thm  Stndmnta  of  thm  Agricnttural 
Coltegms  of  th9    United  ■Statma 

Season  of  t9il 


DURING  the  latter  part  of  1909  we  advised 
several  agricultural  colleges  regarding  prizes 
we  would  offer  to  their  students,  who  desired 
to  enter  a  contest  by  writing  an  essay  on  "The  Use  of 
Explosives  in  Blasting  Stumps,  Boulders,  Breaking 
Up  Hard  Pan  and  in  Tree  Planting."  The  contest  we 
found  of  much  value  to  ourselves,  and  believe  that  it 
created  an  interest  in  the  use  of  explosives  on  farms  of 
agricultural  colleges  which  could  not  otherwise  have 
been  attained.  With  .this  idea,  we  are  this  year  sub- 
mitting the  plan  outlined  in  the  following  pages  to  the 
various  agricultural  colleges  throughout  the  United 
States. 
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We  will  divide  the  United  States  into  four  groups  as 
follows: — 

GROUP  I. 


Maine 

New  Hampshire 

Vermont 

Rhode  Island 

Connecticut 

New  York 


Massachusetts 


Pennsylvania 
New  Jersey 
Delaware 
Maryland 
Virginia 
West  Virginia 


GROUP   3. 


Ohio 

Indiana 

Kentucky 

Michigan 

Wisconsin 

Illinois 


Kansas 


Minnesota 
Iowa 
Missouri 
North  Dakota 
South  Dakota 
Nebraska 


GROUP   3. 


North  Carolina 
South  Carolina 
Georgia 
Florida 
Tennessee 


Texas 


Alabama 

Mississippi 

Arkansas 

Louisiana 

Oklahoma 


GROUP  4. 


Montana 

Nevada 

Wyoming 

Washington 

Colorado 

Oregon 

New  Mexico 

California 

Idaho 

Utah 
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To  each  of  these  groups  we  will  offer  the  foUowmg 
prizes: — 

First  Prize S300.00 

Second  Prize  --  200.00 
Iliird  Prize 100.00 

The  above  prizes  are  offered,  provided  there  are 
more  than  three  contestants  in  each  group;  and  also 
provided  the  papers  submitted  are  of  such  merit  in  the 
eyes  of  the  Committee  of  Awards  as  to  be  given  prizes. 

In  the  event  that  there  are  less  than  three  contes- 
tants in  each  group,  prizes  will  be  awarded  the  papers 
submitted  according  to  their  merits  in  comparison  with 
papers  submitted  from  other  groups. 

Other  smaller  prizes  will  be  offered  for  papers  from 
each  group,  if  more  than  three  papers  are  submitted 
from  each  group,  and  provided  there  is  enough  merit  in 
the  papers,  in  the  eyes  of  the  Committee  of  Awards  to 
warrant  this. 

In  addition  to  these  three  prizes  for  each  group,  we 
■will  offer  an  additional  prize  of  a  Gold  Watch,  value 
$100.00,  to  the  student  in  all  the  four  groups  who 
shows  the  best  results. 


The  conditions  of  this  contest  would  be  as  fol- 
lows:— 

FIRST : — The  subject  of  the  paper  to  be  submitted 
by  the  participants  will  be  "Sub-soiling  with  Dyna- 
mite." Any  student  of  any  college  giving  an  agricul- 
tural coiuse  can  enter  this  competition. 

SECOUD: — It  will  be  necessary  for  each  partici- 
pant to  cultivate  a  certain  sized  plot  of  ground,  pre- 
ferably an  acre,  half  of  which  plot  is  to  be  dynamited, 
the  other  half  not  dynamited.  The  entire  plot  is  to 
be  planted  with  the  same  kind  of  crop  and  fertilized 
and  fanned  alike. 
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When  a  student  has  decided  to  enter  this  contest, 
it  will  be  necessary  for  him  to  register  his  name  and 
address,  and  location  of  plot.  Also  to  advise  us  the 
size  of  the  plot,  and  the  crop  he  is  to  cultivate  on  said 
plot  before  April  1st,  1911.  All  of  this  to  be  certified 
to  by  the  President,  Dean,  or  a  Professor  authorized 
to  act  for  the  President  of  the  Agricultural  College, 
this  certification  to  be  made  on  a  form  similar  to  the 
attached. 


THIRD: — Photographs  are  to  be  taken  of  this 
plot  at  different  times  during  the  season,  and  from  two 
different  points,  which  will  show  two  distinct  views  of 
the  plot.  All  photographs  submitted  are  to  be  taken 
from  these  same  two  points. 

Photographs  are  to  be  taken  immediately  before 
any  work  has  been  done  on  the  plot,  also  immediately 
after  half  has  been  dynamited  and  thereafter  every 
thirty  days.  These  photographs  are  to  show  as  far  as 
possible  the  actual  condition  of  the  field  before  start- 
ing the  work,  and  also  immediately  after  the  blast- 
ing has  been  completed.  Succeeding  photographs  are 
to  clearly  indicate  the  growth  of  the  crop  on  the 
half  blasted,  and  on  the  half  not  blasted.  The 
photographs  are  to  be  taken  on  films  or  plates  of  not 
less  than  31'  x  5^",  but  preferably  on  films  or  plates 
5*  X  7".  The  participant  is  to  send  to  the  Technical 
Division,  E.  I.  du  Pont  de  Nemours  Powder  Co., 
Wilmington,  Delaware,  two  prints  of  each  photograph 
taken.  One  print  is  to  be  mounted,  and  must  show  on 
the  back  the  date  photograph  was  taken,  name  of  the 
participant,  address,  and  very  briefly  the  condition  of 
the  crop  raised.  Nothing  is  to  be  pencilled^  printed 
or  attached  to  the  unmounted  photograplu.  These 
photographs  must  be  sent  in  promptly  after  having 
been  taken.  We  will  agree  to  reimburse  the  partici- 
pant for  these  photographs  immediately  on  receipt  of 
the  expense  papers  from  the  student,  providing  the 
cost  per  print  does  not  exceed  50c.  to  75c.  according  to 
size. 
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FOURTH:— In  dynamiting  one-half  the  plot  select- 
ed, we  will  agree  to  reimburse  each  participant  for  the 
dynamite  purchased  for  this  work  up  to  100tbs.,and 
also  the  necessary  fuse  and  blasting  caps,  provided, 
however,  they  send  us  vouchers  showing  they  purchas- 
ed from  a  local  dealer  Du  Pont  Explosives  only,  (Red 
Cross  brands  recommended),  showing  the  dynamite 
to  be  Du  Pont,  and  also  showing  grade  markings,  size 
of  cartridges  and  amoimt  of  explosives  purchas^. 

FIFIS: — In  considering  the  awarding  of  prizes, 
the  committee  of  awards  will  be  guided  not  only  by  the 
crop  raised  on  the  plot  selected  by  the  participant, 
(he  to  keep  separately  the  amount  raised  on  the  blasted 
portion  and  the  amount  raised  on  the  unblasted  por- 
tion,) but  they  will  also  consider  the  intelligence  dis- 
played in  the  preparation  of  the  paper,  compilation  of 
the  data  and,  in  fact,  the  whole  subject  from  the  time 
the  student  starts  to  prepare  the  ground  until  the  crop 
is  harvested,  together  with  the  manner  in  which  the 
information  is  given  us  in  his  papers. 

SIXTH: — The  papers  should  give  In  detail,  the 
character  of  the  soil  for  at  least  a  depth  of  three  feet, 
the  fertilizer  used  (if  any),  and  the  amount,  the  way  the 
plot  was  cultivated,  how  often  it  was  cultivated,  in 
what  manner  it  was  cultivated,  to  what  depth  it  was 
cultivated  and  the  manner  in  which  one-half  was 
blasted.  With  regard  to  the  half  blasted,  we  diould 
have  details  regarding  the  amoimt  of  explosive  used  per 
bore  hole,  the  depth  of  the  bore  holes,  their  distance 
apart,  the  method  employed  in  drilling  or  driving  them, 
and  tjie  results. 

SEVENTH:— This  contest  is  not  limited  to  any 
certain  crop;  that  is  left  to  the  choice  of  the  student, 
provided  he  notifies  us  on  certificate  to  be  found  on 
last  page. 

EIGHTH: — Our  representatives  are  to  have  the 
privilege  of  inspecting  the  plot  at  any  time.  We 
further  reserve  the  right  to  make  use  of  the  papers 
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submitted,  results  obtained,  etc.,  for  advertising  pur- 
poses, should  we  desire  to  do  so, 

NINTH:~This  contest  will  be  for  the  year  1911 
only,  and  papers  should  be  submitted  not  later  than 
Dec.  1,  1911.  Students  in  submitting  these  papers  will 
place  their  card,  with  a  nom  de  plume  written  thereon, 
in  a  small  sealed  envelope.  This  small  envelope,  to- 
gether with  their  paper,  must  be  placed  in  a  suitable 
sized  envelope,  on  the  outside  of  which  will  be  written 
the  nom  de  plume  assumed  by  the  student.  This  is 
then  to  be  enclosed  in  a  large  envelope,  and  to  be  mailed 
to  the  Technical  Division,  E.  I.  du  Pont  de  Nemours 
Powder  Company,  Wilmington,  Delaware. 

TEirrH:— To  any  student,  we  will  gladly  send  any 
of  the  following  pamphlets,  upon  request: — 

Fanners'  Hand  Book 
Red  Cross  Explosives 
Tamping. 

Copies  of  these  three  pamphlets  have  been  sent  to 
the   President  of  each  college. 


E.  I.  DU  PONT  DE  NEMOURS  POWDER  CO., 
(fiyPQg)  Wilmington,   Del. 

Eti>i>liihMl  tBOZ  February,  1911. 
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Du  Pont  Department  of  Agriculture 


FARMERS'  BULLETIN  No.  1 


Agricultural  Promotion  Work 
I 


The  Breath  of  Life 
or  Underground  Air 

H«w  Root  Growtll  I*  DeT«lop«d  Venlitalion  Hutana  Crap    hUtmtj 

Tbs  NocMdtj  of  Soil  Aaration  liicr«M«i  Soil  Fwtilitr 

Mmkm»  Plant  Foods  ATaiUble  Insnra*  Batto-  Crapi 


JANUARY.  1912 


Prepared  in  the  Office  of 
J.  H.  Squires,  M.  S..  Ph.  D. 


WILMINGTON 
DELAWARE 
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IF  IT  costs  the  value  of  twenty 
bushels  of  com  to  raise  and 
market  an  acre  of  com,  you 
are  doubling  your  profits  by 
increasing  the  yield  from  25 
bushels  to  30  bushels  or  from 
40  bushels  to  60  bushels. 
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The  Breath  of  Life 


A  Few  Facta  About  the  Effects 
of  Air  in  the  Soil 
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The  Breath  of  Life 

Everyone  is  familiar  with  the  v&y  in  which  animals  breathe,  but  many 
never  stop  to  realize  that  plants— the  ordinary  com,  cotton  and  grass  in 
the  fields — have  organs  of  respiration  that  are  just  as  elaborate  as  those 
of  animals.  The  nostrils  and  the  lungs  of  the  animals  are  replaced  in  the 
plants  by  tiny  openings  in  the  leaves,  and  roots  that  have  such  thin 
coverings  that  they  can  absorb  air.  The  leaves  have  at  all  times  an 
abundant  supply  of  air  from  which  to  draw  just  what  is  wanted,  but  the 
roots  are  not  at  all  times  bo  favored.  If  the  roots  are  insufficiently  supplied 
with  air  they  are  not  able  to  do  their  work  properly  and  the  leaves  are  held 
in  check  at  the  same  time  by  the  faulty  development  of  the  roota. 

Some  of  the  things  that  are  necessary  for  the  proper  development  of  the 
roots  arc :  air,  moisture,  foods  that  will  dissolve  in  the  soil  water,  tempera- 
ture that  is  not  too  cold,  and  a  soil  in  which  it  is  possible  to  spread  out  and 
grow  easily. 


£^  courUv  of  Prof.  TVb  £>*  Kamas  Experimental  Stallon 

SlwwiiK  How  Corn  ud  AlfaUo  Root>  Co  Down  lolo  Sub 
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Most  of  the  breathing  of  the  plant  is  done  by  the  leaves,  yet  a  small  but 
necessary  part  is  carried  on  by  the  roots.  This  renders  it  necessary  that 
the  soil  be  well  ventilated  by  numerous  small  openings  between  the 
particles.  Such  openings  can  readily  be  seen  by  looking  closely  at  a  glass 
filled  with  shot  or  small  gravel.  Little  flues  or  ventilator  shafts  are 
formed  throughout  the  mass  by  the  particles  not  being  able  to  fit  close 
together.  In  well  tilled  soils  that  are  growing  heavy  crops  there  are 
many  of  these  little  chimneys;  from  one  to  two-thirds  of  the  volume  of  a 
good  agricultural  soil  will  be  found  to  be  made  up  of  these  tiny  openings. 

The  heavy  soils  or  sub-soib  will  be  found  to  be  made  up  difterently. 
Many  of  the  openings  have  been  entirely  crowded  out  and  those  remainini 
are  so  reduced  in  size  that  they  allow  little,  if  any,  passage  of  air  to  supply 
the  difFerftnt  types  of  life  in  the  soil. 

The  water-logged  or  very  wet  sub-soils  act  just  the  same  as  the  packed 
soils  in  excluding  the  air ;  for  the  air  cannot  pass  down  through  openings 
choked  up  with  excessive  amounts  of  water.  Some  plants,  uke  cypress 
trees,  overcome  these  conditions  by  root  modifications  whicli  allow  bri'alli- 
ing,  but  the  crops  growing  in  the  field  and  garden  cannot  do  this  so  it  ia 
necessary  to  furnish  them  air  down  in  the  ground. 


Cfpc—  SwBBt>  Showiat  "KuMi"  AbMtWaa  Air  Fat  Roati 
6 
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AIR  AND  FOOD 

The  plant  root  must  also  take  up  from  the  soil  all  the  mineral  foods 
needed  for  its  development.  These  must  be  in  such  form  that  they  will 
dissolve  in  the  soil  moisture  readily  enough  to  keep  the  plant  from  starving. 
Many  of  the  minerals  furnishing  these  necessary  foods  are  too  slowly 
dissolved  to  be  of  benefit  to  the  plant  until  they  are  acted  upon  by  the  air 
and  are  caused  to  undergo  very  great  changes.  These  changes  are  brought 
about  but  slowly  in  tight  clay  soils,  sub-soils  and  hard  pan.  While  these 
changes  in  the  nature  of  the  minerals  are  being  made  by  the  air,  great  hosts 
of  small  bacteria  are  assisting  in  the  same  work;  some  helping  to  break 
down  one  mineral  and  some  another.  These  classes  of  bacteria  must  have 
an  abundant  supply  of  air,  for  if  caused  to  remain  for  any  length  of  timr 
in  foul  air  or  without  air,  they  die  and  are  replaced  by  others  that  may 
set  about  to  undo  the  work  already  accomplished. 

There  are  two  very  distinct  classes  of  bacteria  in  the  soil.  One  may  be 
described  as  air-breathing  or  air-loving,  the  other  as  not  air-breathing. 
It  is  the  first  class,  those  that  need  air,  that  are  the  farmers'  friends. 
In  addition  to  the  work  already  described,  in  which  they  assist  in 
brealung  up  or  changing  the  minerals  needed  by  the  plant  and  leaving  the 
food  BO  that  it  can  be  dissolved  by  the  soil  water,  they  do  many  other 
things:  some  of  which  are  to  work  in  the  manure  added  to  the  soil;  in  the 
leaves  left  on  the  surface  by  the  last  crop;  in  the  roots  and  any  remnants  of 
plants  or  carcasses  of  animals,  and  make  from  them  some  of  the  choicest 
dainties  to  supply  the  ever  hungry  roots  of  the  plant. 

It  can  be  readily  seen  that  the  effects  of  fresh  manure  or  litter  are 
entirely  different  from  those  of  well  decomposed  litter  or  manure  that  has 
lain  in  the  soil  for  some  weeks  and  undergone  a  course  of  decay.  One  ia 
able  to  give  itself  up  to  the  plant  with  ease,  simply  because  it  has  been 
broken  down  and  digested  for  the  little  roots  by  the  ever  working,  air 
loving  bacteria;  the  other  must  first  undergo  a  change. 

.      There  are  two  very  different  kinds  of  rotting;   one  being 

/called  decay  and  the  other  putrefaction.     Both  are  brought 

about  by  the  bacteria  of  tlie  two  classes  already  described. 

Illustrations  of  both  are  to  be  found  all  around.     In  one  case 

we  have  the  slimy,  ill  smelling  putrefaction  in  the  soils  from 

which  the  air  is  excluded  by  water  or  on  account  of  its  closely 

packed  condition.     This  leaves,  after  decomposition,  a  burned 

out  mass  that  is  capable  of  furnishing  no  support  to  the  plant. 

■r  The  decay  is  brought  about  in  the  well  ventilated  or  aerated 

I  soils  by  the  air  loving  bacteria,  which  convert  the  old  roots, 

'  stems  and  leaves  of  plants,  along  with  all  other  classes   of 

organic  matter  available,  into  the  sweet  humns  that  builds 

up  the  land  and  furnishes  food  for  bumper  crops. 

The  work  of  the  air  loving  bacteria  of  the  soil  is  not  done 
even  after  all  this  labor,  for  it  is  another  branch  of  the  family 
that  makes  it  possible  for  the  legumes :  alfalfa,  clover,  vetches, 
peas,  beans,  etc.,  to  collect  from  the  inexhaustible  supply  of 
the  air,  nitrogen  worth  15  cents  a  pound  and  add  it  to  the 
diminishing  supply  of  the  soil.  It  is  this  class  of  bacteria 
r  that  forms  the  knots  or  tubercles  on  the  roots  of  the  great  soil 
renovating  clovers.     They  live  down  in  the  ground  collecting 
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one  of  the  most  necessary  of  the  plants'  foods  from  the  soil  air  and  adding 
it  to  the  best  bank  account  the  farmer  kaa — the  fertility  of  his  land. 

The  soil  air  has  yet  another  part  to  play  in  developing  the  plant.  It 
must  aid  in  warming  the  soil  in  the  spnng  so  that  the  young  plants  vill 
not  suffer  from  cold.  Every  wann,  sunny  spring  day,  one  is  reminded  of 
the  differences  in  temperature  of  the  fresh  air  and  of  the  ground.  Later 
in  the  spring  the  sun's  rays  are  absorbed  by  the  soil,  and  the  warm  air  from 
above  the  ground  mingles  with  that  below  the  surface  and  the  soils  aie 
warmed  ready  to  sprout  the  seeds  and  nurse  the  young  plants  carefully 
through  their  tenderest  days. 

Each  and  all  of  these  agencies  are  responding  ciuickly  to  changes  tai 
work  together  in  the  closest  harmony.  As  the  air  and  bacteria  prepare 
the  deeper  soils,  the  roots  follow  and  are  brought  into  contact  with  large 
amounts  of  mineral  foods  which  before  were  locked  tight  from  them,  and 
with  moisture  heretofore  beyond  their  reach. 

When  the  roots  die  after  harvest,  the  bacteria  decay  them,  leaving 
rich  black  humus  for  other  roots,  and  also  many  easy  channels  through 
which  the  life  giving  air  can  move  and  make  perpetual  the  round  of  change- 

HOW  SOILS  BECOME  POORLY  AERATED 

The  ventilation  that  may  have  been  originally  in  the  virgin  soil  has  been 
cut  off  by  the  closing  up  of  the  breathing  spaces  in  a  number  of  ways. 
On  old  lands  one  of  the  important  causes  is  the  packing  of  pasture  land  by 
pasturing  the  soil  when  wet.  While  very  moist,  the  tmy  rock  particles  of 
soil  are  easily  moved  and  the  small  hard  feet  of  the  farm  animals  are  just 
the  thin^  to  force  them  into  the  closest  contact  and  reduce  the  porea 
to  a  minimum.  A  good  illustration  of  this  may  be  found  by  comparing 
the  hard  tenacious  sod  of  an  old  pasture  with  the  open  soil  of  good  meadow 
that  has  been  pastured  carefully  only  when  dry  or  not  at  all. 

Soils  also  become  packed  and  ti^ht  by  being  plowed  when  too  wet,  in 
which  case  the  action  of  the  plow  is  the  same  as  that  of  a  brick  machine 
used  in  reducing  the  more  or  less  granulated  particles  of  soil  to  a  uniformly 
coherent  mass  suitable  for  pressing  into  building  bricks.  Here  a^;ain  the 
breaking  down  of  the  open  soil  has  been  through  mechanical  action. 

WcH  tilled  soils  will  be  found  to  contain  varying  amounts  of  decayed 
manure,  plant  remains  and  other  disintegrating  organic  bodies  in  the  form 
of  humus.  This  acts  as  a  loose  cementing  material,  building  the  very  fine 
particles  of  soil  into  little  grains  or  granules  so  that  they  may  hold  the 
soil  more  open  and  allow  the  free  passage  of  air.  This  humus  is  constantly 
being  formed  and  undergoing  changes  through  the  effects  of  the  air  loving 
bacteria,  but  when  these  die  for  want  of  air,  due  to  the  deterioration 
of  the  soil  structure,  the  humus  is  soon  burned  out  and  its  effects  in 
opening  up  the  soil  overcome  by  the  other  forces  at  work  and  the  soil 
becomes  again  packed  and  close. 

It  is  hard  to  force  air  through  a  small  tube  filled  with  water  and  just 
such  a  condition  arises  in  the  soil  when  it  is  wet.  No  matter  how  well  tilled 
and  how  open  the  soil  may  be,  excess  of  water  will  close  up  the  pores  and 
if  allowed  to  remain  will  kill  the  beneficial  bacteria  and  stop  their  work. 

Hard-pan  is  one  of  the  most  difficult  soil  conditions  to  deid  with.  The 
physical  condition  of  hard-pan,  and  likewise  of  some  sub-soils  that 
function  as  hard-pan,  is  brought  about  by  the  soil  grains  being  cemented 
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together  while  in  the  packed  condition.  The  cementing  materials  may 
be  of  various  kinds, — very  fine  sticky  clays  or  other  materials  that  have 
at  one  time  been  dissolved  in  the  soil  water,  and  later  precipitated  aa  a 
kind  of  mortar  that  holds  the  soil  particles  in  a  condition  at  tmies  closely 
approachiii^  a  layer  ot  soft  rock.  These  layers  cut  off  movement  of 
air  and  moisture  and  are  so  resistant  that  the  roots  of  plants  cannot  force 
their  way  into  or  through  them,  so  that  food  must  be  supplied  the  plants 
by  the  shallow  surface  soil  lying  above.  A  great  part  of  such  hard-pan 
and  packed  sub-soil  is  beyond  the  reach  of  plows  and  sub-soilers. 

HOW  POORLY  AERATED  SOILS  MAY  BE 
REGENERATED 

The  first  thing  to  be  looked  after  in  opening  up  degenerated  soib  for 
proper  ventilation  is  to  remove  permanent  excesses  of  water  or  large 
amounts  of  water  left  temporarily  on  and  in  the  soil  by  heavy  rains. 

This  can  be  done  at  times  by  large  open  ditches,  especially  on  low  lands 
where  the  excess  of  water  is  due  to  the  surface  drainage  from  surrounding 
hills.  The  size  and  location  of  such  ditches  must  be  determined  by  local 
conditions.  It  may  be  necessary,  especially  on  wide  bottoms,  to  supple- 
ment such  main  drains  by  numerous  lateral  drains  of  small  size.  Large 
areas,  especially  those  where  hard-pan  or  tenacious  sub-soils  prevent  any 
downward  passage  of  excess  moisture  to  lower  levels  where  it  can  be  held 
until  needed  for  the  support  of  crops,  can  be  relieved  by  breaking  through 
the  impervious  layer  by  some  kind  of  very  deep  plowing.  Still  other  soils 
lie  over  beds  of  gravel  or  other  loose  materials  which  make  natural  under- 
ground drains,  but  which  are  usel^s  on  account  of  a  layer  of  impervious 
material  which  prevents  the  downward  movement  of  the  moisture.  These 
soils  are  best  treated  by  resorting  to  the  method  just  described — very  deep 
cultivation. 

All  of  these  methods  bring  about  exactly  the  same  results  with  regard 
to  the  ventilating  and  sweetening  the  soil;  the  excess  water  is  drawn  out 
of  the  pores  and  the  air  can  circulate  in  amounts  depending  on  the  volume 
and  size  of  the  poree. 

Once  the  soils  are  packed  it  becomes  necessary  in  some  way  to  open  or 
increase  the  pores.  The  plow  does  the  work  for  the  surface  few  inches, 
but  below  this  layer  are  tons  of  plant  food  of  great  value,  and  moisturR 
which  remains  unused  on  account  of  the  inability  of  the  roots  to  live  and 
grow  in  the  hard  soil. 

Where  soils  are  very  moist,  deep  or  sub-soil  plowing  is  attended  by  a 
great  amount  of  danger  on  account  of  the  liability  of  the  plow  to  force  the 
soil  into  a  still  more  packed  condition.  Humid  soils  are  often  too  wet 
to  sub-soil  with  a  plow  when  the  surface  is  too  dry  for  cultivation. 

The  plowing  in  of  organic  matter,  such  as  farmyard  manure,  is  one  of 
the  greatest  helps  in  the  aeration  of  soils.  For  the  surface  few  inches  this 
is  easy,  but  it  is  impossible  to  get  manure  plowed  into  the  soil  tor  a  depth 
of  two,  three  or  four  feet,  where  it  will  assist  in  the  development  of  the 
roots  feeding  in  the  lower  soils.  Additions  of  humus  in  these  lower  soils 
can  be  made  by  inducing  the  roots  to  grow  deeper.  When  these  die  off 
after  the  crop  is  harvested,  their  remains  are  readily  converted  into 
true  humus  by  the  bacteria  in  the  soil.  Small  amounts  of  humus  in  the 
sub-Boil,  where  it  is  ordinarily  deficient,  assist  materially  in  keeping  open 
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and  in  good  condition  the  part  of  the  soil  that  we  are  trying  to  win  back. 
Where  l^umes  are  used  the  root  growth  and  nodules  are  found  in  greater 
profufiion  in  the  well  broken  soil. 

Soils  can  never  be  worn  out,  but  many  fields  are  temporarily  exhausted 
and  in  need  of  regeneration  by  rational  methods  to  make  them  produc- 
tive again. 

J.  H.  SQUIRES, 

Agronomist. 
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SUB-SOIUNG  WriH  DYNAMITE  INSURES 
THOROUGH  AERATION 

The  necessary  qualities  of  an  agency  for  insuring  the  valuable  soQ 
essentials  mentioned  in  this  Bulletin,  are  adaptabiuty,  efficiency  and 
economy.  For  some  considerable  time,  experimentation  with  dynamite 
has  been  conducted  along  lines  which  thoroughly  demonstrate  its  ability 
to  shatter  compact  masses  of  sub-soil.  Dynamite  is  best  adapted  to  sub- 
soiling  because  its  forces  are  concentrated.  A  cartridge  of  dynamite  is 
placed  exactly  in  a  position  to  accomplish  a  specific  result — breakiDg  into 
small  particles  an  impervious  mass  of  aub-soil.  Thorough  aeration  of  the 
soil  results. 

The  efficiency  of  dynamite  to  increase  the  fertility  of  soil  is  proven  by 
the  fact  that  crops  growing  upon  sub-soiled  land  are  provided  with  deeper, 
richer,  root-making  areas.  Instead  of  feeding  upon  the  limited  supply  of 
plant  food  contained  in  the  shallow  cultivated  topsoil  prepared  by  the 
ordinary  plow,  the  seed  sown  upon  dynamited  soil  sends  its  fibrous  roots 
into  a  supply  of  moisture  and  fertility  varying  in  depth  from  five  to  six 
feet. 

Ordinary  plowing  affects  the  soil  to  a  depth  of  about  six  inches.  The 
economy  of  dynamiting  the  same  field  to  a  depth  of  many  times  that 
reached  by  ordinary  plowing,  will  be  apparent  to  every  farmer.  The 
permanent  results  of  sub-soiling  with  dynamite  arc  of  great  economic  value. 
The  cost  of  fertilizers  is  reduced  because  of  the  new  fertihzing  ingredients 
available  in  shattered  sub-soil.  Soils  properly  sub-soiled  by  dynamite 
stand  drouth  better,  crops  mature  earHer,  and  yield  heavier  than  on  land 
cultivated  in  the  ordinary  way. 

The  problem  of  supplying  an  abundance  of  moisture  for  the  growing 
crops  is  a  constant  study  and  source  of  concern  to  all  farmers.  Reports 
of  the  United  States  Agricultural  Department  for  August,  1911,  state  that 
that  month  shows  the  greatest  decline  in  the  condition  of  crops  for  any  one 
month  since  1901.  This  means  that  drouth  has  caused  a  loss  of  crops 
amounting  to  millions  of  dollars.  It  means  failure  instead  of  success  for 
thousands  and  thousands  of  farmers  everywhere. 

Facing  these  facts,  and  having  a  quick,  cheap,  reliable  remedy  based 
upon  scientific  and  logical  reasons,  the  farmers  have  a  remedy  for  drouth 
that  can  be  applied  rationally. 

Dynamite  is  coming  to  the  aid  of  progressive  fanners  who  ate  welcoming 
it  as  a  potent  agency  for  restoring  fertility.  Increasing  crops  and  inauriog 
abundant,  profitable  harvests. 

The  Du  Pont  Agricultural  Department  will  gladly  provide  full  instruc- 
tions and  state  approximate  cost  of  dynamiting  8ul>«oil  upon  application. 

Instructive   booklets    relating   to   "Tree    Planting,"    "Farming   with 
Dynamite"  and  "Sub-soiling"  are  sent  free  to  all  interested  inquirers. 
Address: 

Department  of  Agriculture, 
E.  T.  DXJ  PONT  DE  NEMOURS  POWDER  CO., 
WW*  ■""  ""  WUmington,  Dd. 
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npHE  E.  L  du  Pont  do  Nemoun  Povrdcr  Gk 
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fm*  carrying  on  practical  agricultural  correspon- 
doice  along  all  line*  pertaining  to  tbe  improve- 
ment (rf  land  and  the  raiting  of  fidd  and  orchard 
crops.  Thia  department  will  take  pleasure  in 
answering   any  query  along   agricultural  line* 
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FARMER'S    BULLETIN 


A  NEW  METHOD  OF  REMOVING  ALKAU 
FROM  IRRIGATED  LANDS. 

An  alkaline  soil  is  one  containing  soluble  material  in  an  amount 
sufficient  to  retard  plant  growth.  A  large  number  of  compounds 
are  capable  of  forming  alkali,  but  those  ordinarily  causing  trouble  are 
the  sulphates,  chlorides  and  carbonates  of  sodium,  calcium  and  mag- 
nesiimi.  They  are  formed  by  the  breaking  down  of  the  soil  particles 
into  more  easily  dissolved  material.  In  this  way,  alkali  is  being 
formed  in  all  the  agricultural  soils  regardless  of  the  climate  or  rain- 
fall. 

In  regions  of  heavy  rainfall,  harmful  alkali  is  easily  washed 
away,  but  in  the  drier  regions  where  there  is  little  or  no  drainage  on 
account  of  the  rain  water  being  held  by  the  soil  and  used  by  the 
plants  or  lost  by  evaporation,  the  alkali  is  allowed  to  accumulate  and 
remains  in  part  or  entire. 

Some  of  the  alkali,  however,  is  carried  to  lower  levels  by  vvind 
and  by  surface  or  sub-surface  drainage  following  occasional  rains. 
Where  the  transported  alkcili  is  left  on  the  low  lands  by  the  wind 
storms  or  through  seepage  of  alkaline  water  from  ditches,  canals  or 
reservoirs,  the  trouble  becomes  more  aggravated  and  may  entirely 
prohibit  the  growing  of  crops. 

On  the  higher  plains  of  the  Southwest,  many  alkali  spots  are 
formed  by  surface  washing  the  alkali  into  slight  depressions,  where 
the  water  is  lost,  in  part  or  entirely,  by  evaporation  and  the  soluble 
salts  are  left  in  the  surface  soil.  Along  many  river  valleys,  as  in  the 
Rio  Grande  and  Upper  Arkansas  Valleys,  the  underlying  water  is 
very  close  to  the  surface  and  carries  varying  amounts  of  alkali.  In 
places  this  water  is  being  continually  lifted  to  the  surface  and  is  lost, 
to  a  considerable  extent  by  evaporation,  leaving  only  the  alkali  on 
the  surface.  A  continuation  of  this,  of  course,  brings  about  a  very 
destructive  alkaline  condition.  In  some  of  the  older  irrigated  regions 
excessive  irrigation  on  hill  lands  resulted  in  washing  much  alkaline 
material  to  the  lower  levels  by  means  of  sub-surface  seepage. 
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There  are  two  classes  of  alkali,  Imowo  as  "  white "  uxl 
"  black."  Of  these  the  one  causing  the  most  severe  trouble  is  the 
black  alluih.  The  salt  ordinarily  causing  this  alkali  is  the  carboaate 
oi  sodium,  which  on  account  of  its  actkm  cm  the  oi^anic  matter  pieseat 
in  the  soil  produces  a  black  encrustation.  Ill  effects  are  produced  by 
smaller  amounts  of  black  than  of  white  alkali.  In  treatiDg  the  black 
form  it  is  an  excellent  practice  to  use  large  amounts  of  calcium  sul- 
phate and  bring  about  a  chemical  change  resulting  in  the  formatitHi 
of  calcium  carbonate,  a  harmless  substance,  and  sodium  sulphate,  a 
white  alkali  that  is  less  baimfut  than  the  sodium  carbonate.  This 
treatment  should  precede  removal  of  alkali  by  washing. 

Many  remedies,  such  as  scraping  up  and  carting  away  objec- 
tionable salts,  selection  of  resistant  crops  and  applicatic»i  of  foreign 
materials,  have  been  tried  for  the  correction  of  alkaline  soils,  but  the 
one  that  has  proven  most  successful,  is  waiting  by  means  that  ap- 
proach as  nearly  as  possible  the  action  of  heavy  rains  in  more  hunud 
regions. 

The  object  to  be  obtained  in  washing  out  alkali  is  to  bring  the 
salts  into  solution  by  using  an  excessive  amount  of  water,  and  allow- 
ing it  to  pass  entirely  out  of  the  way  through  sub-drainage,  or  forcing 
it  downward  with  water  percolating  into  the  subsoil  to  a  d^th  v.^»re 
it  will  not  affect  plant  growth.  When  this  latter  methcxl  is  prac- 
tised it  should  be  followed  by  good  tillage  to  prevent  the  return  d  the 
alkali  to  the  surface  through  strong  capillary  use  of  moisture. 

Ordinary  heavy  irrigation  has  not  proven  successful  unless  it  has 
been  assisted  by  something  that  will  allow  of  easier  downward  move- 
ment  of  the  irrigation  water,  or  sub-drainage. 

The  installation  of  sub-drains  has  been  attended  with  many 
difficulties  in  many  irrigated  regions  on  account  of  absence  of  any 
suitable  discharge  for  the  drains;  on  account  of  the  expoise  of  install- 
ing drains;  and  on  account  of  the  regions  ranote  from  manufacturing 
plants  being  compelled  to  pay  prohibitive  prices  for  tile. 

A  more  modem  method  is  to  loosen  up  the  subsoil  or  underly- 
ing hardpan,  that  may  be  present,  to  a  depth  of  four  feet  or  more, 
depending  on  the  nature  of  the  underlying  material,  by  the  use  of 
small  charges  of  dynamite.    This  does  not  (fisturb  the  surface  schI  to 
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any  great  extent,  but  opens  drainage  channels  into  the  veiy  deep 
material  through  which  the  wash  water  loaded  with  alkali  can  drain 
and  percolate  away. 

Aq  irrigation  for  such  washing  must  be  very  heavy  and  should 
be  repeated  from  time  to  lime.  The  subsequent  irrigations  intended 
for  crop  growing,  may  follow  in  the  usual  way  and  if  not  applied  in 
too  large  amotnits  there  need  be  no  trouble  from  waste  of  water 
which  may  be  very  expensive. 

J.  H.  SQUIRES.  Agronomist 
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SUMMARY. 

Having  learned  in  the  preceding  pages  that  alkalis  in  soils  are 
often  responsible  for  poor  crops,  the  reader  will  realize  it  is  essential 
that  such  destroying  agencies  be  quickly  and  surely  removed. 

Hie  fact  that  alkalis  can  be  washed  away  through  porous 
soils  suggests  the  use  of  an  agency  especially  suited  to  make  sub- 
soils porous  at  the  lowest  cost  to  the  farmer. 

By  using  Du  Pont  Dynamite  for  breaking  up  the  alkaline  sub- 
soil, we  not  only  dispose  of  the  injurious  alkalis  therein,  but  we  put 
the  blasted  area  into  a  condition  for  easier,  better  and  cheaper  cultK 
vation. 

A  smaD  quantity  of  Du  Pont  Red  Cross  Dynamite,  even  as  litde 
as  one  1  %"xS"  cartridge — about  half  a  pound, — will  generally  Jiattet 
an  alkaline  subsoil  very  efiectually  throughout  an  area  scarcely  bdievaUe. 
Repeatms  these  explosions  at  a  proper  d^>th  and  distance  apart 
thoroughly  breaks  up  this  injurious  alkaline  layer  of  subsoil.  Througfi 
this  porous  mass,  a  great  number  of  minute  channels  afford  a  passage 
for  the  water  laden  with  alkaline  particles. 

TTie  aeration  or  "ventilation"  of  such  soil  follows.  Air  and 
sunshine  are  now  of  great  benefit  to  the  reclaimed  subsoil  This 
inexpensive,  and  reliable  drainage  agency  can  if  propedy  used  be 
employed  as  safely  as  gasoUne,  kerosene  and  similar  materials  are 
used  for  their  purposes. 

Many  acres  now  unproductive  and  burdensome  need  only  a 
disruption  of  their  subsoils  to  permit  injurious,  soluble  alkaline  de- 
posits to  escape.  Every  available  acre  ^ould  be  cultivated  profit- 
ably and  each  should  produce  its  portion.  In  this  manner,  will  the 
farmer  receive  the  satisfactory  profits  to  which  he  is  entided  because 
progressive  plans  are  employed  and  carried  out  widi  determinatioa. 
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The  Du  Pont  Agricultural  Department  will  gladly  provide  full 
instructions  and  state  approximate  cost  of  dynamiting  alkaline  sub- 
soils upon  application. 

Instructive  booklets  relating  to  "Tree  Planting,"  "Farming 
with  E)ynamite,"  "  Subsoiiing,"  "  Ditching  and  Draining."  will  be 
sent  free  to  all  interested  inquirers. 

Address: 

Department  of  Agriculture, 
E.  I.  du  Pont  de  Nemours  Powder  Co., 

Wilmington,  Delaware. 
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and  in  good  condition  the  part  of  the  soil  that  we  are  trying  to  win  back. 
Where  legumes  are  used  the  root  growth  and  nodulee  are  found  in  greater 
profusion  in  the  well  broken  soil. 

Soils  can  never  be  worn  out,  but  many  fields  are  temporarily  exhausted 
and  in  need  of  regeneration  by  rationid  methods  to  malce  them  produc- 
tive again. 

J.  H.  SQUIRES, 

Agronomist. 
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HIGH  EXPLOSIVES-A  FACTOR  IN  THE 
RECLAMATION  OF  WET  LANDS 


Drainage  has  so  many  objects  and  its  importance  is  so  far- 
reaching  that  a  general  discussion  of  the  subject  would  require  much 
more  time  than  is  allotted  to  this  paper,  which  is  intended  to  be  more 
largely  a  discussion  of  methods.  The  great  magnitude  of  the  work 
can  be  realized  only  with  diificulty.  A  recital  of  the  extent  of  the 
great  areas  of  swamp  and  overflowed  lands,  accompanied  by  a 
dissertation  on  the  high  value  of  the  reclaimed  lands  and  the  profits 
to  be  obtained  therefrom,  makes  intensely  interesting  subject  matter, 
but  when  a  careful  review  of  the  work  in  its  detail  and  entirety  is 
undertaken,  a  sterner  aspect  is  presented.  It  Is  an  easy  matter  to 
drain  small  streams  even  throughout  their  entire  ramifications  and 
to  bring  their  excess  of  flood  water  into  immediate  control.  The 
drainage  of  cultivated  fields  and  the  control  of  erosion  are  in  most 
cases  matters  of  actual  doing  rather  than  of  investigation  and  exploita- 
tion, but  a  general  co-ordinating  of  all  these  into  one  great  drainage 
movement  presents  a  different  and  far  more  difficult  matter. 

As  upland  drainage  is  increased  the  added  amounts  of  water  that 
must  be  handled  by  the  streams  of  the  next  lower  level  are  at  once 
greatly  increased  and  as  we  drop  to  still  lower  altitudes  the  volume  of 
water  to  be  bandied  immediately  is  still  further  increased.  What 
this  may  finally  result  in  for  many  general  drainage  districts  can  be 
told  only  by  the  actual  conditions  as  they  arise,  but  for  others  the 
results  would  at  once  show  themselves  in  materially  increasing  the 
flooding  of  the  low  lands  along  the  larger  streams.  So  it  is  well  to  bear 
in  mind  at  all  times  some  thought  of  the  proper  balance  between  the 
ditferent  units  in  planning  any  general  drainage  system. 

DIFFERENT  TYPES  OF  DRAINAGE 

For  the  sake  of  great  ease  in  taking  up  the  study  of  drainage 
methods  three  general  divisions  of  the  conditions  may  be  made;  the 
correction  of  streams  to  relieve  overflow  conditions,  field  drainage, 
and  the  drainage  of  natural  swamp  lands  by  gravity  and  levee  systems. 
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DRAINAGE  OF  OVERFLOWED  LANDS 

Taking  these  up  in  the  order  named,  we  have  to  do  first,  with  the 
correction  of  rivers,  large  creeks  and  their  tributaries.  In  many  cases 
these  streams  were  never  large  enough  to  handle  the  flood  waters  and 
in  other  cases  trouble  has  come  horn  the  very  poor  handling  that 
the  streams  have  been  given.  Careless  lumbering  has  played  a  very 
effective  part  in  allowing  drift  wood,  sawdust  and  other  debris, 
capable  of  forming  brush  and  silt  dams,  sandbars  and  other  obstruc' 
dons,  to  accumulate  in  the  valleys.  The  deforestation  of  lands  and 
subsequent  erosion  have  augmented  the  trouble  by  adding  more  water 
and  fine  earth  to  the  already  overburdened  streams.  TTie  combined 
effects  of  these  and  other  careless  practices  of  mem  have  resulted  in  the 
slowing  down  of  the  velocity  of  the  streams;  in  raising  the  water  table; 
and  in  many  cases  obliteratbg  the  stream  channels  and  causing  the 
flow,  especially  in  flood  times,  to  spread  over  the  bottom  lands. 

For  the  correction  of  these  conditions  where  long  and  exception- 
ally large  canals  are  needed,  nothing  at  present  seems  to  offer  any 
serious  competition  to  the  mechanical  dredge,  on  account  of  its  power 
and  ability  to  overcome  serious  obstacles  and  to  handle  large  volimies 
of  earth  at  a  reasonable  cost  in  widening,  straightening  and  deepening 
the  very  large  streams.  This  method,  however,  has  two  serious  limi- 
tations,  especially  on  the  smaller  jobs;  one  is  the  fact  that  a  dredge 
cannot  dig  very  narrow  ditches,  and  the  other  is  the  high  cost  of  moving 
and  setting  up.  The  first  prohibits  its  use  on  the  small  streams  and  the 
last  has  a  similar  effect  on  its  use  in  short  sections  of  large  ditch. 

A  number  of  large  dredge  propositions  have  been  let  to  con- 
IractCHTS.  with  prices  ordinarily  based  on  the  yardage  of  dirt  removed. 
These  prices  have  varied  greatly  but  ordinarily  the  charge  per  cubic 
yard  of  earth  has  been  between  seven  and  twelve  cents,  depending 
on  the  size  of  the  machine  used  and  on  the  total  amount  of  work  to  be 
done.  In  a  few  instances  the  estimated  cost  of  dredging  has  been 
placed  at  thirteen  and  fourteen  cents  per  cubic  yard.  Sometimes  this 
work  is  done  by  commissions  in  charge  of  the  actual  construction  of 
the  ditches.  The  machinery  is  bought  and  erected  by  the  commission, 
after  which  the  job  is  put  in  charge  of  superintendents.  In  many  cases 
this  has  proven  very  satisfactory  but  so  far  no  definite  figures  are 
available  on  account  of  factors,  such  as  depreciation  in  the  value  of 
machinery,  interest,  etc.,  being  hard  to  obtain.  Tlie  cost  of  the  con- 
struction  of  such  outfits  for  steam  work  has  been  about  $10,000  per 
dredging  outfit,  which  of  course  includes  the  boat  and  the  machinery. 
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The  boats  seldom  if  ever  are  naiTower  than  1 5  fL  and  ditdies  less 
than  16  ft.  are  dug  with  difficulty  and  great  risk  to  machinery.  Tlie 
depth  can  be  governed  to  suit  the  work  in  hand.  The  greatest  ad- 
vantage of  this  method  lies  in  the  fact  that  the  earth  removed  from  the 
ditch  can  be  used  in  building  levees  or  roads  without  any  material 
increase  in  total  cost.  In  the  reclamation  of  swamp  lands  by  pumping 
and  in  the  construction  of  highways  along  streams  these  factors  become 
important. 

hi  many  general  drainage  districts  the  most  serious  drawl>ack 
has  been  due  to  the  fact  that  the  dredging  of  medium  and  small  streams 
was  not  practicable.  Very  large  ditches  were  not  needed  but  on 
account  of  the  high  cost  of  hand  digging,  large  ditches  were  some- 
times made  by  the  use  of  the  dredge,  despite  the  fact  that  an  enormous 
increase  in  the  total  yardage  of  earth  to  be  handled  was  necessitated. 
For  a  long  time  there  seemed  to  be  no  satisfactory  substitute  but  more 
recent  investigations  have  developed  highly  satisfactory  methods. 

THE  USE  OF  SMALL  DIVERSION  DITCHES 

In  the  early  days  of  drainage,  much  work  was  done  in  the  correc- 
tion of  streams  by  means  of  small  hand-dug  ditches  intended  to  grad- 
ually divert  the  flow  of  water  from  the  older  channels  in  order  lo 
straighten  the  streams  and  thereby  get  a  belter  velocity  and  reduce  the 
liability  of  overflow.  When  properly  located,  these  were  of  great 
assistance.  A  small  amount  of  water  was  at  once  accommodated  but 
later  the  ditch  was  increased  in  size  by  the  accelerated  flow  wearing 
away  the  bottom  and  banks  until  the  chaimel  was  large  enough  to 
handle  the  entire  volume  of  the  stream.  When  the  location  of  such 
ditches  was  good,  excellent  results  were  obtained,  but  on  account  of 
these  projects  being  ordinarily  limited  to  one  farm,  serious  troubles 
arose  with  regard  to  the  discharge  at  the  lower  ends.  Had  these 
ditches  been  continued  on  down  stream  to  a  point  where  the  faU  was 
great  enough  to  allow  a  good  discharge  in  flood  times,  much  land 
might  have  been  reclaimed  from  the  overflowed  conditions  without 
the  necessity  of  the  more  costly  correction  after  the  damage  has  beccnne 
so  aggravated.  At  present,  many  developments  could  be  perfected 
along  these  general  lines  but  such  is  not  advocated  except  in  cases 
where  great  economy  is  necessary  and  the  immediate  needs  of  the 
bottom  lands  are  not  so  great.  Such  conditions  arise  along  many  of 
the  small  creeks  and  branches  in  agricultural  lands,  e^ecially  through- 
out much  of  the  Central,  Southern  and  Eastern  territory.  Before  tfie 
enactment  of  satisfactory  laws  for  recleunation  and  drauoage,  such 
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devel<^ments  were  in  most  cases  imposs&le.  but  now,  when  such  a 
development  iDvolvea  the  drainage  of  more  than  one  (ann,  a  district 
can  be  formed  and  the  work  organized  along  the  same  lines  as  the 
larger  districts. 


For  illustrating  this  type  of  correction  I  have  prepared  a  diagram 
of  a  section  of  stream  by  combining  into  one  short  length  several  of  the 
troubles  found  in  the  class  of  streams  under  consideration.  A  large 
loop  is  shown  to  represent  one  of  the  very  effective  causes  of  a  slow, 
normal  flow  that  results  in  much  flooding.  A  rock  outcrop  and  several 
stumps  along  the  shorter  and  more  abrupt  curves  are  also  shown. 
The  effects  of  these  are  just  the  same  as  the  effects  of  the  larger  bend. 


DEEPENINQ  CHANNEL  OF  A  STREAM 
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but  the  methods  of  correction  are  slightly  difierent.  For  rdief  of  the 
conditions  in  the  large  loop  an  entirely  new  section  of  ditch  is  needed, 
whidi  is  shown  as  a  straight  line.  This  can  be  economically  obtained 
by  digging  a  medium-sized  ditch  that  will  at  first  cany  but  a  small 
portion  of  the  water  but  which  will  contmue  to  wa^  larger,  as  has 
already  been  described.  For  the  less  conspicuous  curves  this  ditch 
need  not  be  in  such  long  sections,  for  we  can  make  use  of  large  portions 
of  the  old  channel  if  short  sections  of  new  ditch  are  properly  placed. 
The  rock  outcrop  is  of  the  greatest  importance  and  should  be  removed 
to  the  full  depth  of  the  stream  desired  and  to  a  width  that  will  accom- 
modate any  flood  that  may  occur.  The  stumps  of  ti:ees  that  may  be 
encountered  in  or  very  near  this  new  course  should  be  removed  in  order 
to  allow  the  further  development  of  the  new  course  to  be  imimpeded. 
After  this,  the  normal  and  flood  flow  will  keep  gradually  wearing  away 
the  soil  and  enlarging  the  stream,  provided  a  little  assistance  is  given 
from  time  to  time  in  removing  any  heavy  sand  that  cannot  be  hfted  and 
carried  by  the  water,  £uid  also  all  obstructions,  such  as  driftwood  and 
overhanging  branches  of  trees  and  shrubs  that  would  tmd  to  cause  the 
formation  of  new  sand  bars.  Tlie  location  of  such  diversion  ditches 
must  always  be  made  with  careful  regard  to  accelerating  the  flow  and 
must  be  of  sufficient  depth  to  carry  a  part  of  the  flow  even  in  times  of 
low  water. 

CONSTRUCTION  OF  SHORT  SECTIONS   OF  DITCH 

There  are  many  cases  in  the  larger  streams  where  a  genoral 
enlargement  throughout  the  entire  course  is  not  necessary,  but  where 
curves  or  shallow  stretches  effectively  obstruct.the  general  flow  of  the 
stream.  As  such  work  is  usually  accomplished  by  moving  compara- 
lively  small  amounts  of  earth,  the  digging  cannot  be  economically  done 
with  the  heavy  machine  dredges  and  the  adaptation  of  more  econom' 
ical  methods  becomes  necessary.  I  will  return  to  this  subject  later  in  a 
more  specific  discussion  of  ditches. 

FIELD  DRAINAGE 

For  field  drainage  the  answer  to  the  query  of  (^>ea  ditch  ch*  sub- 
drainage  must  be  according  to  the  need.  In  some  bottom  lands  and 
in  swamp  areas,  the  open  ditch  is  necessary  but  where  practicable 
subdrainage  should  be  used.  All  are  familiar  with  die-drain  methods, 
in  which  clay  or  cement  tile  is  placed  in  the  bottoms  of  the  ditches  and 
covered  up  out  of  harm's  way  so  that  it  may  go  on  draining  the  land. 
and  providing  a  suitable  soil  for  the  growing  crops.  No  set  rule  can  be 
made  for  the  proper  placing  of  lines  of  tile.    Limited  areas  of  lands  ue 
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Found  where  tiles  may  be  placed  300  feet  apart  with  assurance  that  the 
drainage  will  be  perfect.  On  other  soils  riie  drainage  becomes  more 
difficult  and  closer  spacing  is  necessary.  I  have  in  mind  one  system  of 
well-laid  tile  in  which  the  fall  is  good  and  the  spacing  but  23  feet  where 
the  drainage  is  not  established  tifter  a  period  of  two  years  from  the 
laying  of  the  tile.  In  another  place  I  found  a  sandy  loam  that  has  as- 
sumed a  hardpan  condition,  due  to  wash  from  limestone  hills,  where 
drains  33  feet  apart  were  affecting  strips  less  than  4  feet  in  width.  In 
scHne  of  the  heavy  silt  soils  drains  properly  placed  and  of  sufficient  size 
do  not  drain  more  than  1 0  to  1 2  feet  from  the  ditch.  To  how  great  an 
extent  these  conditions  are  present  I  am  not  now  prepared  to  say,  but 
the  cases  reported  include  heavy  clay,  sandy-loam-hardpan  and  inco- 
herent silt,  which  are  three  very  important  and  general  soil  types. 

Many  normal  soils  are  wonderfully  well-drained  by  substrata  of 
open  material  and  under  many  other  general  soil  types  now  poorly 
drained  we  &nd  pervious  material  that  is  cut  off  from  the  surface  and 
rendered  ineffective  by  impervious  strata,  which  may  vary  in  thickness 
from  a  very  few  inches  to  many  feel.  Recent  experiments  have  proven 
that  drainage  can  be  established  in  such  cases  by  breaking  up  the 
impervious  subsoils. 


A  good  example  of  this  was  found  at  Columbia.  Mo.,  where,  in 
the  comers  of  an  old  cross  hedge,  a  depression  had  been  formed  by 
continual  plowing  of  the  soil  away  from  the  comers  in  the  four  Belds. 
This  resulted  in  the  formation  of  a  low  wet  spot.  The  subsoil  to  a 
normal  distance  was  a  heavy  clay  but  when  holes  6  feet  deep  were 
made  and  one  pound  of  djoiamite  exploded  in  each,  perfect  drainage 
was  at  once  established  and  the  wet  spot  gave  no  further  trouble. 

More  recently  the  following  work  was  undertaken  in  the  Missis- 
sippi delta  in  an  effort  to  drain  some  of  the  very  wet  lands  of  the  gumbo 
type  of  diat  region.  A  preliminary  examination  showed  the  following 
stratification  of  the  soils : 

Buckshot  soil 8  ft. 

Quicksand    2  ft 

Buckshot  soil 1 1  ft. 

Sand To  an  unknown  depth. 


Carefully  placed  shots  showed  that  breaking  these  soils  down  to 
the  first  stratum  of  sand  was  not  effective,  which  indicates  that  dm 
stratum  was  not  continuous  over  the  general  area  or  was  not  con- 
nected with  any  general  subsurface  f]ow  of  water.     The  effort  was 
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then  directed  toward  opening  fissures  into  the  lower  stratum  of  quick' 
sand  and  a  number  of  holes  were  blasted,  varying  quantities  of  explo- 
sives were  used  in  different  kinds  of  the  bore  holes,  die  results  of  which 
are  ^own  in  the  following  tables: 


EFFECTS  OF  DEEP  BLASTING  FOR  DRAINAGE 


EttiUkhcd  inimcdiale  <kuBate,  and  contiBued  cfccdfe   llnoifli  Uk 

Same  u  BboTC 

Blew  ■  hole  6 1 8  feel  (nJ  iaiotd  perEeclly  for  20  miodet  mi  *offri 

Drained  perfectly  In  the  ome  way  ai  the  fin)  two  blnli 


"One  pound  wai  lued  to  chamba  the  hole  for  the  Uqei  waoaDt  lo  be  tlul  later. 

10  D„i,cdb,Googlc 


The  log  of  the  holes  shows  8  feet  of  gumbo  clay,  2  feet  of  sand, 
1 1  feet  of  gumbo  clay  and  an  undetennined  strattun  of  quicksand 
below  the  2 1  feet  of  material  described. 

EFFECTS  OT  DEEP  BLASTING  FOR  DRAINAGE 


itt 

^S- 

Rank 

Fnt 
16 

16 

16 

16 

2 

1  +  10* 

1  +7V 

2 

Blew  ■  bole  4x7  W  which  filled  op  ud  ilopped  dtUDiog 
Dnioedwdl 

'One  pound  wh  okJ  toi  dumbering  ihc  hole  and  the  rot  oi  die  amounl  (or 

Quicksand  was  found  at  1 6  feet 

EFFECTS  OF   DEEP  BLASTING  FOR  E«A1NACE 


Pop«k<.<2S« 


Dntned  (ot  20  miniMe*  ukd  ilopped 
Drained  (or  •  while  lad  (topped 
Diaioed  ioc  two  houn  ind  (topped 
Eiubliihed  good  draiiu^ 


Sand  encountered  at  1 0  feet. 

A  study  of  these  tables  shows  that  where  small  amounts  of  25 
per  cent  Dynamite  were  exploded  in  such  a  way  that  openings  were 
made  into  the  deeper  quicksand,  good  drainage  was  established,  but 
where  large  amounts  were  used  the  results  were  unsatisfactory.  Tliese 
results  and  diose  obtained  elsewhere  prove  that  for  successful  drainage 
by  this  method  it  is  necessary  to  ascertain  the  nature  and  location  of 
the  pervious  material  below  and  to  blasttso  that  openings  are  made  into 
such  material. 
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When  there  are  two  or  three  rows  of  holes  they  are  sometinK) 
alternated  or  staggered  as  follows : 

O  O  O  O  O  O  O  O  O  <;.'- 

o< fpl 

OOOOOOOO  *-|  I 

t  lis  * 

o<— — iia  t 

li'i 

o         o         o         oo         o         o         o         o£j 
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How  far-reaching  this  type  of  drainage  may  become  is  as  yet  a 
matter  of  conjecture,  but  a  general  reading  of  many  reports  gives  one  a 
very  optimistic  turn  of  mind.  In  locating  such  shots  care  must  be 
taken  to  guard  against  such  efforts  to  drain  when  the  actual  moving 
water  table  is  high  enough  to  interfere  with  the  establishment  of  good 
percolation.  On  seepy  lands  where  the  trouble  is  due  to  the  underflow 
frcMD  higher  levels  being  thrown  to  the  surface  by  some  impervious 
stratum  the  attack  must  be  made  against  this  impervious  material.  So 
far  as  we  have  learned,  failures  to  establish  this  type  of  drainage  have 
resulted,  in  a  large  percentage  of  cases,  from  faulty  location  of  blasts 
rather  than  from  a  f aul^  method. 

EFFECTS  OF  BADLY  ERODED  DISTRICTS 

Closely  associated  with  the  drainage  of  uplands  is  the  control  of 
erosion,  not  only  as  it  has  to  do  with  the  reclamation  of  lands,  subject 
to  such  troubles,  but  also  with  regard  to  the  influence  gullied  lands  have 
on  run-off  and  the  total  flow  and  quick  flooding  of  streams  during  heavy 
rains.  The  answer  to  both  questions  is  the  iirmiediate  control  of  the 
rainfall  by  diorough  plowing  and  deeper  subsoiling  when  necessary 
and  the  filling  of  gullies.  The  possibilities  of  work  along  this  line  and 
the  value  of  lands  when  reclaimed  have  been  fully  established  by  the 
very  exhaustive  tests  conducted  at  the  Holly  Springs,  Mississippi,  Ex- 
periment Station. 

SWAMP  DRAINAGE 

When  the  question  turns  to  one  of  swamp  drainage  the  digging 
of  ditches  assumes  a  slightly  different  aspect  We  have  already 
pointed  out  tfiat  when  there  is  a  high  rate  of  flow  in  ditches  there  is  a 
large  amount  of  work  that  can  be  done  by  the  washing  section  of 
flowing  water  but  some  swamp  districts  will  have  a  flow  far  too  slow 
to  achieve  much  in  this  direction,  while  others  will  have  a  high  rate 
of  flow  if  properly  located.  A  ^lendid  example  of  this  can  be  seen 
at  either  Moyock,  N.  C.  or  Scottsburg.  Ind.  The  North  Carolina 
development  was  a  ts^pical  swamp  with  apparently  no  fall  but  a  close 
survey  showed  a  fall  of  several  feet  to  the  mile  and  an  excellent  rale  of 
flow  developed  in  the  completed  ditch.  In  Indiana  the  trouble  was  a 
slow  irregular  stream,  with  indications  of  practically  no  fall,  but  when 
the  project  was  completed  the  rate  of  flow  was  all  that  could  be 
desired.  In  almost  all  cases  of  swamp  drainage  it  will  be  best  to 
complete  ditches  rather  than  to  depend  on  any  subsequent  enlargement 
due  to  the  washing  out  of  the  ditch. 
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COST  OF  DIGGING  LARGE  DITCHES 

Reference  has  been  made  to  the  cost  and  size  of  ditches  oeedecl. 
For  some  time  investigational  work  with  the  use  of  dynamite  lot  tfie 
digging  of  ditches  has  been  pushed.  The  findings  have  beoi  very 
interesting  and  instructive.  For  blasting  ditches  two  classes  of  wwk 
are  recognized.  One  is  under  wet  conditions,  the  other  undn  dry 
conditions.  Each  calls  for  different  methods  of  loading,  differoit  eX' 
plosives  and  different  methods  of  igniting  the  charges.  For  the  wet 
work  a  straight  Nitroglycerin  Dynamite  of  60  per  cent,  strength  is  used. 
The  bore  holes  for  loading  this  into  the  ground  are  ordinarily  spaced 
about  1 8  inches  apart  but  this  spacing  must  be  varied  to  suit  the  local 
soil  conditions.  The  holes  are  ordinarily  punched  to  vrithin  a  very  few 
inches  of  the  bottom  of  the  desired  ditch  by  the  use  of  a  pcnnted  bar. 
The  first  ditches  were  shot  with  vertical  holes  but  in  many  cases  better 
results  are  obtained  when  these  holes  are  driven  at  an  angle  of  fnxn 
45°  to  60°.  Ordinarily  in  such  work  water  is  found  in  the  bottoms 
of  the  holes  and  the  dynamite  is  dropped  in  without  tamping.  For 
small  ditches  one  cartridge,  one-half  poimd,  is  loaded  into  each  hcAe. 
An  additionat  primer  cartridge,  with  cap  and  fuse  attached,  is  ioserted 
in  the  center  hole.  The  shock  from  this  one  primed  hole  is  carried 
through  the  entire  line  of  holes,  detonating  all  of  them,  which  results 
in  the  entire  line  of  loaded  soil  being  lifted  into  the  air  and  the  major 
portion  of  it  scattered  over  the  adjoining  fields.  When  deeper  ditches 
are  required,  there  is  more  earth  to  lift  and  more  dynamite  and  deeper 
holes  are  required.  The  quantity  of  explosives  may  be  increased  by 
introducing  more  holes  or  preferably  by  loading  each  of  the  holes 
heavier.  When  a  wider  ditch  is  desired  oae  or  more  additional  lines 
of  holes  are  punched  parallel  to  the  first  lines  and  detonated  at  the  same 
time.  The  distance  between  the  lines  of  holes  can  vary  from  two  to 
four  feet.    All  holes  should  be  put  down  at  the  same  angle. 

On  a  clay  subsoil  underlaid  at  a  depth  of  3  feet  by  a  very  resistant 
hardpan,  two  lines  of  holes  1 8  inches  apart  and  4  feet  deep  were  made 
at  an  angle  of  45°.  These  two  lines  were  4  feet  apart  and  were  fired 
simultaneously  with  one  electric  primer  in  each  line,  the  resulting  ditch 
was  1 8  feet  wide  and  4  feet  deep  at  center.  Two-thirds  of  a  pound  of 
explosive  was  used  per  foot  of  ditch.  The  estimate  on  yardage  was 
8.6c.  the  yard.  In  the  same  very  resistant  soil  another  double  line  of 
holes  was  made,  in  which  case  the  spacing  was  1 6  inches  by  30  inches. 
The  angle  of  the  holes  was  again  45°  and  the  depth  5  feet  The 
detonation  was  the  same  as  that  just  described.  Tlie  resulting  ditch 
was  4J/^  X  1 2  feet  in  the  rough  and  4x12  feet  when  fini^ed  by  hand 
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Two-thirds  of  a  pound  of  explosive  was  used  per  foot  of  ditch.  Tlie 
estimated  cost,  including  hand  labor,  was  I  O.Sc.  per  yard.  These 
shots  were  not  tamped  in  any  case,  the  explosive  being  confined  by  the 
water  column  in  the  hole. 


AFTER  A  BIO  DITCH  BLAST  AT  DIEHLSTADT,  MO. 

In  this  illustration  we  have  a  view  of  a  fresh  blasted  ditch.  I 
regret  diat  no  pictures  of  the  ditches  under  consideration  are  available, 
but  this  one  is  characteristic  and  illustrates  the  character  of  ditch  before 
being  dressed  up  by  hand.  You  can  see  that  unless  a  very  neat  ditch  is 
desired,  no  work' is  necessary  after  the  blast  and  many  ditches  receive 
oo  such  treatment.  These  ditches  were  shot  in  short  lengths  on  an 
experimental  scale,  so  that  all  labor  of  cleaning  necessary  to  bring  the 
ditches  up  to  the  standard  specified  was  with  shovels.  On  longer 
ditches,  or  where  the  work  is  undertaken  commercially,  this  small 
amount  of  cleaning  can  be  done  in  a  much  more  economical  way  by 
use  of  an  ordinary  slip  scraper  drawn  by  light  horses  or  mules.  When 
tfiis  kind  of  ditching  is  undertaken  the  actual  labor  can  be  performed 
by  those  benefited,  th^eby  making  a  great  reduction  in  the  actual  cash 
cost  of  ditch.  The  only  expense  would  be  for  explosives  and  no  heavy 
machinery  would  be  required. 
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Further  teste  in  which  the  comparative  cost  per  yard  and  per 
linear  foot  remained  about  the  same  as  in  those  first  quoted  were  made. 
A  ditch  6  feel  deep  and  1 0  feet  wide  was  made  at  a  cost  of  1 0.5c.  per 
ci^ic  yard  of  eardi  removed.  Another  one  6  feet  deep  and  10  feet 
wide  cost  1 0.5c.  per  cubic  yard  and  another  5  feet  deep  and  1 0  feet 
wide  cost  9.6c.  per  cubic  yard  of  earth.  All  of  these  ditches,  as  before 
stated,  were  dug  in  soils  diat  offered  great  resistance  to  the  explosives. 
A  good  location  was  then  selected  and  a  double  line  of  holes  34  inches 
apart  longitudinally  and  4  feet  laterally  were  bored  at  an  angle  of  45 '^. 
The  first  line  was  loaded  with  one  pound  of  dynamite  to  the  hole  and 
the  second  with  one-half  pound.  A  good  ditch  6  feet  deep  and  1 6  feel 
wide  was  blown,  which  was  not  given  a  hand  finish.  Many  nmilar 
dkches  are  being  continually  reported. 

At  Diehlstadt,  Mo.,  a  large  dilch  was  shot  by  using  three  lines  of 
holes  spaced  3  feet  each  way.  The  center  holes  were  3  feet  8  inches 
in  depdi  and  were  loaded  with  1 J/^  pounds  of  50  per  cent  Dynamite 
and  the  outside  holes  were  3  feet  deep  and  were  loaded  with  one 
poimd  of  the  same  goods.  There  was  I  foot  of  water  in  most  of  the 
holes  and  no  tamping  was  done.  On  account  of  the  strip  of  dry  sandy 
material  in  the  middle  of  the  ditch  the  detonation  did  not  cany  through 
the  entire  .length  of  ditch  from  the  first  pnmer  but  subsequent  primers 
set  the  otber  sections  off.    The  result  of  these  shots  was  a  ditch  1 720 
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feet  long,  1 6  feet  wide  at  the  top,  8  feet  wide  at  the  bottom  and  4  feet 
deep  with  occasional  strips  of  decidedly  deeper  ditch.  There  were 
3058  yards  of  earth  removed  at  a  total  cost  of  $329.00,  or  $0. 1 075  per 
cubic  yard.  TTiis  reduced  to  linear  feet  gives  a  cost  of  19.1  c.  per  foot 
of  ditch.  These  figures  take  into  consideration  the  cost  of  labor  as 
well  as  die  cost  of  explosives.  It  should  be  borne  in  mind  that  such 
short  lengths  of  ditch  cannot  be  economically  dug  by  a  floating  dredge 
and  that  other  methods  would  materially  increase  the  cost. 

COST  OF  DIGGING  SMALL  DITCHES 

In  digging  smaller  ditches  the  actual  data  are  fully  as  conclusive 
as  those  for  large  ditches.  For  a  field  ditch  holes  were  spaced  20 
inches  apart  and  were  driven  at  an  angle  of  45°  to  a  depth  of  32 
inches  and  loaded  with  one-half  cartridge,  one-quarter  pound  of  60 
per  cent  Nitroglycerin  E)ynamite.  This  resulted  in  a  good  ditch  32 
inches  deep  and  4  feet  wide.  The  dirt  was  all  wasted  to  one  side. 
Continuing  the  test  a  similar  trial  shot  was  made  using  the  same  loading 
but  with  better  tamping.  The  ditch  made  was  3  feet  deep  and  4J/2 
feet  wide.  Another  trial  shot  gave  similar  results.  Reducing  these 
figures  to  the  linear  foot  basis,  we  get  a  cost  of  I  '/2C.  per  running  foot 
of  ditch  for  dynamite  and  a  practically  negligible  cost  for  labor.  We 
see  then  that  the  digging  of  open  ditches  in  wet  work  for  gravity  and 
pumping  systems  can  be  done  in  a  very  satisfactory  manner  by  use  of 
explosives. 
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DIGGING  DITCHES  IN  DRY  SOIL 

For  blasting  ditches  tfirough  diy  soils  a  sli^t  modificadoD  is 
oecessary  on  account  of  the  cMerence  in  resistance.  Diy  earth  pos- 
seases  a  greater  power  to  absorb  shock  and  prevents  one  cartridge  being 
able  to  detonate  a  second  one  loaded  in  an  adjoining  bore  hole.  As 
there  is  no  water  in  the  dry  bore  holes  it  becomes  necessary  to  tamp 
them  after  loading.  The  selection  of  dynamite  is  also  different,  as  a 
leas  expensive  explosive  will  do  the  work.  Here  the  60  per  cent. 
Nitroglycerin  Dynamite  can  be  replaced  by  a  40  per  cent,  grade  of 
Extra  Dynamite,  which  materially  reduces  the  cost  per  pound  of  ex- 
plosives. The  detonation  in  this  work  is  by  electricity — a  fuze  being 
placed  in  each  hole.  The  wires  are  then  connected  with  a  blasting 
machine  so  that  the  entire  section  can  be  shot  simultaneously.  In  this 
class  of  work  the  holes  can  be  spaced  further  apart,  as  there  is  no 
necessity  of  die  detonation  carrying  through. 

At  Heidelberg.  Pa.,  a  demonstration  ditch  40  feet  in  length  was 
blasted  by  using  3-foot  holes  spaced  24  inches  apart  each  way.  The 
loading  was  with  one  pound  of  Djuamite.  A  good  ditch  41/2  feet 
deep  and  5  feet  wide  was  made. 

At  Kratz,  Pa.,  on  a  dry  soil,  holes  were  drilled  to  a  depth  of  28 
inches  and  placed  20  inches  apart  and  loaded  with  one-half  pound 
dynamite  to  the  hole.    A  good  ditch  5  feet  wide  was  made. 

Other  tests  brought  out  the  same  results  and  further  tests  will 
develop  more  satisfactory  methods  for  this  type  of  shooting  that  is  so 
important  in  draining  overflowed  lands  where  entirely  new  courses  are 
necessary. 

GREATER  POSSIBIUTIES 

A  general  review  of  the  ditching  results  shows  that  High  Ex- 
plosives can  be  successfully  used  in  digging  large  and  small  ditches  in 
dry  soils  and  in  wet  or  marshy  lands.  The  maximum  depth  of  ditch 
reported  was  6  feet  and  the  maximum  width  1 8  feet.  Wider  ditches 
can  be  shot  successfully  and  it  seems  now  that  very  careful  experi- 
mentation will  reveal  the  fact  that  deeper  ditches  can  be  blasted  in  a 
highly  successful  manner.  In  this  method  very  short  as  well  as  long 
ditches  of  any  size  can  be  constructed  at  a  very  low  cost  per  cubic 
yard  of  earth  removed  or  per  yard  of  ditch.  For  the  construction  of 
ditches  of  intermediate  size  excessive  cost  of  hand  labor  is  avoided,  as 
is  the  necessity  of  the  removal  of  additional  amounts  of  earth  by  thie 
large  dredges. 
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When  bad  water  ccnditions  are  met  with,  such  as  a  tola!  jnim- 
datum  (rf  the  area  to  be  drained,  blasted  ditches  should  be  begun 
btrnt  the  lower  end  in  order  to  allow  the  work  to  be  done  under  better 
soil  conditioas,  which  are  brought  about  by  drainage  being  established 
from  the  very  beginning  of  the  work. 

THE  TIME  ELEMENT 

Aade  hota  the  actual  construction  of  canals,  attention  should  be 
given  to  the  time  required  for  the  completion  of  a  drainage  system. 
When  draining  is  being  done  for  sanitary  purposes,  or  to  meet  the  im- 
mediate agricultural  demands,  the  matter  of  hastening  conipletion  is 
of  the  greatest  importance.  The  different  methods  require  varying 
amount»of  time.  The  time  required  for  hand  labor  depends  absolutely 
(m  the  number' of  laborers  available.  Dredge  work  progresses  steadily 
but  slowly.  Ditches  can  be  dug  with  dynamite  in  a  wonderfully  short 
time. 

CLEARING  BRAINED  LANDS 

In  the  reclamation  of  land  by  drainage  the  cost  per  acre  for  the 
construction  of  main  canals  would  remain  comparatively  small,  but 
it  will  be  fomid  that  the  cost  of  removing  the  stumps  will  be  far 
greater  than  that  of  the  drainage  itself.  Almost  all  of  the  swamp 
land  is  heavily  forested  with  pine,  gum,  cypress  and  other  forest  trees. 
and  a  large  portion  of  the  overflowed  land  carries  more  or  less  timber. 
In  order  to  bring  about  anything  like  satisfactory  type  of  agriculture, 
die  stumps  must  be  removed — not  by  time,  but  by  mechanical  agencies. 

In  stumping  three  things  must  be  taken  into  consideration :  The 
character  of  the  stump,  whether  large  or  small,  tap  or  fibrous  rooted, 
and  whether  dead  or  green ;  the  character  of  the  soil,  whether  wet  or 
dry.  Ught  or  heavy;  and  the  disposal  of  stimips  after  their  removal.  All 
of  these  factors  are  very  important,  no  matter  what  method  of  removal 
is  employed. 

METHODS  OF  STUMPING 

Some  of  the  chief  methods  of  stumping  employed  at  present  are 
Pulling  with  Horse-Power,  machines  or  donkey  engines,  grubbing, 
burning  and  blasting.  Sometimes  a  combination  of  two  methods  is 
used.  The  burning  methods  have  not,  with  one  exception  which  I  will 
point  out  later,  been  satisfactory  in  the  removal  of  stumps  under  the 
conditions  confronted  in  reclamation  by  drainage,  for  no  amount  of 
coaxing  with  fire  can  economically  remove  green  slumps  from  these 
wet  lands'.' 
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SHATTERING  AND  BURNING 

'  The  fat  pine  stumps  hfive  become  of  considerable  commercial 
iropoirtiuice,  in  that  they  can  be  made  to  yield  large  quantities  of  dis- 
tillates of  value.  Large  numbers  of  stumps  are  thus  yielding  land- 
owners a  profit,  so  that  much  more  attentioD  should  be  given  this 
particular  branch  of  work  when  planning  extensive  reclamation  pro- 
jects in  regions  where  such  stumps  are  found.  If  on  account  of  isolation 
or  small  areas  of  stumps  the  marketing  cannot  be  done  profitably,  the 
problem  of  most  economical  removing  becomes  paramount.  In  some 
cases  complete  immediate  removal  is  desirable;  in  others,  shattering 
and  burning  is  more  satisfactory. 


For  this  purpose  a  very  small  charge  of  about  1/6  to  '/^  of  a 
pound  of  40  per  cent.  Extra  Dynamite  b  inserted  into  the  root  of  the 
stump  just  below  the  surface  <^  the  ground.  Where  very  large  stumps 
are  encountered,  the  charges  must  of  course  be  increased.  The  blast 
win  shatter  the  wood  and  prepare  it  for  rapid  burning,  which  should 
destroy  the  stump  to  a  depth  sufficiently  great  to  allow  good  cultivation, 
provided  the  land  is  well  drained.  Dead  stumps  naturally  bum  much 
better  tluui  green  ones. 

PULUNG  AND  BLASTING 

For  die  removal  of  stumps  from  wet  lands,  there  are  but  two 
methods  that  are  not  used  under  serious  difficulties.  Hiese  are,  pulling 
by  the  use  of  the  donkey  engine  and  blasting.  The  use  of  horse  pullers 
u  prohibited  by  the  soft  mud  giving  poor  footing  for  the  horses  and  the 
excess  of  water  keeps  the  stumps  too  wet  for  satisfactory  burning. 
Under  such  conditions  the  soils  are  naturally  very  open  and  the  stumps 
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are  lifted  with  a  mitumum  etfort.  When  tlie  excess  of  water  is  too 
great,  some  of  it  should' be  removed  by  drainage  in  order  to  permit  a 
more  economical  use  of  labor.  This  is  important  in  cypress  swamps 
<Hi  accomit  of  the  difficulty  of  locating  the  roots  under  water.  I  regret 
very  much  not  being  able  to  give  you  comparative  figures  on  the  costs 
of  die  ditferent  methods,  but  such  data  are  very  difficult  to  obtain. 

BLASTING  PINE  STUMPS 

You  realize  that  the  pine  is  a  tap-rooted  tree,  and  that  in  many 
cases  the  roots  are  actually  larger  at  or  immediately  below  the  ground 
than  they  are  above.  The  method  of  loading  for  the  complete  removal 
of  such  stumps  does  not  differ  materially  from  the  loading  to  shatter 
them  for  burning,  except  that  the  hole  is  bored  into  the  tap  root  at  a 
greater  depth  and  a  larger  amount  of  dynamite  is  used.  For  an  eco- 
nomical use  of  explosives  the  bore  hole  for  loading  should  extend  well 
into  the  root  at  the  depth  to  which  you  desire  to  remove  the  stump, 
in  order  to  get  a  considerable  portion  of  the  charge  within  the  wood 
itself.  Tliis  method  of  loading  gets  the  maximum  effect  of  explosive 
and  while  slightly  increasing  the  labor  cost  proves  more  economical 
on  account  of  the  saving  of  explosives.  The  actual  cost  of  removing 
pine  stumps  with  dynamite  is  shown  in  the  following  table,  which 
was  compiled  from  the  results  obtained  in  various  parts  of  the  country : 

COST  OF  EXPLOSIVES   FOR   BLASTING  PINE  STUMPS 
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44.2 
39.4 
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.34 

These  are  the  most  complete  data  now  at  hand,  but  the  costs  are 
somewhat  higher  than  would  be  found  in  actual  practice.  The  stumps 
Were  blasted  at  advortising  demonstrations  where  the  men  in  charge 
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often  overloaded  to  a  considerable  extent  in  order  to  avoid  all  possi- 
bilities of  failures,  which  at  times  bring  down  a  storm  of  ridicule  <n 
those  doing  the  work.  The  cost  of  the  blasting  supplies  was  computed 
OQ  consumers*  prices. 

An  exhaustive  test  was  made  of  the  use  of  four  different  grades 
of  dynamite  for  blasting  pine  stumps.  The  results  of  this  are  re- 
ported in  the  next  table  in  which  the  costs  are  based  on  carload  lots  in 
order  to  bring  out  just  what  can  be  accomplished  when  stumping  is 
undertaken  on  an  extensive  scale : 


Red  CrOH  Emt  3i% 

60* 

Hefcul»  No.  1,  60S 


Totd  Durobet  of  Huinpa  bUited — 162. 


The  discrepancies  in  the  average  diameters  of  the  stumps  blasted 
with  the  different  grades  of  60  per  cent.  Dynamite  prohibited  any 
absolute  comparison  between  the  effects  of  Hercules  and  the  Red 
Cross  Elxtra.  But  the  cross  comparisons  of  tests  with  the  Red  Cros 
grades  show  conclusively  that  the  40  per  cent,  is  the  best  selection  for 
such  work.  In  all  cases  the  costs  are  exceedingly  low  and  demonstrate 
that  a  careful  use  of  a  well-selected  explosive  results  in  the  removal  <^ 
stumps  at  an  exceptionally  smalt  cost. 

BLASTING  FIBROUS-ROOTED  STUMPS 

The  blasting  of  oak  and  similar  &brous-rooted  stumps  calls  foi 
slight  modifications  in  loading.  When  no  tap  root  is  encountered  die 
loading  is  done  under  the  heaviest  part  of  the  small  stumps,  and  under 
the  big  roots  of  the  larger  stumps.  When  large  stunq)s  have  sevoal 
roots  under  which  charges  are  needed,  it  becomes  necessary  to  blast 
electrically.  I  will  not  tire  you  by  going  into  details  in  regard  to  the 
actual  cost  of  blasting  such  stumps  but  will  simply  call  your  attentim 
to  the  following  short  table  which  shows  about  the  same  cost  for  a 
given  size  of  stump  that  we  have  found  in  the  other  tables: 
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It  must  be  remembered  that  these  figures  are  for  all  the  stumps  of 
the  variety  named  that  were  blasted  within  a  given  time,  and  that  no 
omissions  or  selections  were  made.  Numerous  other  classes  of  trees 
were  reported  but  the  study  would  become  too  long  with  these  added. 


BLASTING  CYPRESS  STUMPS 

For  blastmg  cypress  roots  and  stumps,  additional  precautions 
must  be  taken.  The  first  work  was  undertaken  under  very  wet  con- 
ditims  and  water-resisting  explosives  of  high  power  were  used.  Re- 
cent tests  bring  out  the  fact  that  for  such  clearing  it  is  best  to  first  remove 
all  excessive  amounts  of  water  by  drainage,  and  then  while  the  soils 
are  still  moist  locate  the  principal  branches  of  the  great  tangle  of 
below  ground  parts  and  load  under  these  with  40  per  cent.  Extra 
E>yiiamite  and  shoot  out  entire  sections  by  electric  blasting  without 
attempting  to  remove  individual  stumps  with  single  shots.  They  can. 
however,  be  blasted  from  undrained  swamps  in  a  highly  satisfactory 
manner. 

THE  DISPOSAL  OF  STUMPS 

The  disposal  of  stumps  is  an  important  proposition.  When  they 
are  useful  for  distillation  it  is  well  to  use  some  method  of  removal  which 
will  bring  them  out  clean  of  dirt  and  possibly  shattered  in  preference  to 
an  equally  economical  method  in  other  respects,  that  is  imperfect  in 
either  of  these  details.  When  stumps  are  to  be  burned  on  the  ground 
or  used  for  fuel,  shattering,  splitting,  or  even  cracking  them  in  their 
removal  is  decidedly  beneficial.  Large  stumps  lifted  out  entire  are  very 
difficult  to  handle,  and  the  burning  of  such  is  an  almost  endless  ta^. 
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It  is  not  the  intention  of  this  paper  to  Ity  to  establi^  any  false 
idea  that  dynamite  is  a  panacea  for  all  drainage  ills,  and  an  etfort  has 
been  made  to  avoid  all  invidious  comparisons,  but  I  do  trust  that  the 
facts  presented  will  call  to  your  attention  some  of  the  possibilities  at- 
tending the  rational  use  of  high  explosives  in  the  reclamation  of  wet 
lands. . 

J.  H.  SQUIRES,  Agronomist 
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DEALERS   WANTED    EVERYWHERE  ^ 

We  want  a  dealer  in  every  city,  town 
and  village  not  already  covered.  We 
request  any  hardware  dealer  or  general 
store-keeper  reading  this  booklet  to  mail 
the  Card  No,  3  on  inside  back  cover,  if 
he  would  like  to  consider  our  proposition 
to  sell  dynamite  and  blasting  supplies  for 
agricultural  or  other  uses. 

□  ID  ID 

PROFESSIONAL  BLASTERS  CAN  FIND 

PROFITABLE  EMPLOYMENT 

ON  FARMS 

Threshermen  and  others  doing  farm 
work  of  various  kinds  at  certain  seasons  of 
the  year  can  obtain  much  profitable  em- 
ployment from  farm  owners  by  learning  to 
do  blasting  for  farmers  that  do  not  wish  to 
do  it  themselves.  We  take  pleasure  in 
instructing  any  man  in  methods  of  doing 
the  work.  For  information  on  this  sub- 
ject, fill  in  and  mail  the  Card  No.  2 
printed  on  the  inside  back  cover. 
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TREE  PLANTING  WITH  DYNAMITE 
A  Revolutioii  in  Orcharding 

The  greatest  development  in  agriculture  since  the  invention  of 
the  mower  and  reaper  is  the  use  of  dynamite  in  farming. 

T\ie  stump-blaster  was  followed  by  the  tiee-planter,  who  planted 
fruit  trees  in  the  depressions  made  by  the  dynamite  explosions,  partly 
as  a  matter  of  convenietKe  and  partly  because  it  seemed  logical  to 
assume  that  the  same  soil  which  had  been  good  for  forest  trees  would 
be  good  for  fruit  trees. 

This  practice  led  to  the  discovery  that  fruit  trees  set  in  dynamited 
holes  developed  much  mote  rapidly  than  those  set  in  spaded  holes. 
They  lived  through  drouths  when  others  died.  They  came  into  bear- 
ing one  to  two  years  earlier  than  spade-set  trees.  They  produced 
more  and  better  hiiit.  Today  the  leading  orchardists  and  nurserymen 
all  use  dynamite  both  for  planting  new  trees  and  cultivating  old  ones. 

Dynamite  has  almost  entirely  eliminated  the  gambling  chances  of 
orcfiarding.  Even  the  frost-resisting  qualities  of  dynamitC'Set  trees  are 
greater  than  those  of  spade-set  trees. 

In  191  1  millions  of  fruit  and  nut  trees  were  planted  with  dynamite. 

In  191 2  the  number  will  probably  be  doubled  or  trebled. 

In  additi<H),  the  many  millions  of  fruit  and  nut  trees  spade-set  one 
to  twenty  years  ago,  may  be  forwarded  in  development  or  regenerated 
by  dynamite. 

Thus  we  are  passing  through  an  epoch  of  revolution  in  orchard- 
inf;  that  means  much  to  both  grower  and  public. 

h  behooves  every  orchardist  and  nurseryman  who  is  alive  to  his 
interests  to  leam  at  once  how  dynamite  Is  used  in  the  orchard,  and 
what  it  means  in  dollars  to  him. 
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IVoved  Results  from  the  Use  of  Dynamite: 

1 .  More  Economical  Than  Any  Other  Method  Because — 

(a)  The  actual  cost  of  planting  Is  little  if  any  greater  than 

with  spade. 

(b)  Dynamiting  almost  entirely  prevents  the  big  first  year 

loss  common  to  spade-set  trees. 

2.  More  Productive  Than  Any  Other  Method  Because — 

(a)  Dynamite-set  trees  bear  marketable  Iniit  one  to  two 

years  sooner  than  spade-set  trees. 

(b)  The  quantity  of  fruit  is  greater  than  on  spade-set  trees. 

(c)  The  quality  and  color  of  (ruit  is  better. 

Proved  Results  from  Use  of  Dsmamite  in  Cultivating  and 
Regenerating  Orchards: 

) .  Young  spade-set  trees  can  be  forwarded  in  development  at 
least  a  year  by  dynamite  blasting  between  the  rows. 

2.  Old,  failing  trees  can  be  restored  to  ample  productiveness  by 

blasting  between  the  rows. 

3.  Fungus  disease  can  be  eliminated  by  blasting  under  affected 

trees,  or  blowing  out  those  killed  by  fungus,  and  planting 
new  trees  in  their  places. 

All  the  foregoing  results  are  obtainable  with  giape  vines,  nut 
trees,  fruit-bearing  bushes  and  flower  or  fruit  plants. 

The  logic,  records  of  experience,  illustrations,  and  diagrams  that 
follow,  prove  all  the  foregoing  claims. 

Every  orchardist,  nut-grower,  vinyardisi,  gardener  or  florist  is  ui^ed 
to  read  every  word  of  this  booklet.  If  you  belong  in  any  of  these 
clasafications,  this  book  is  the  most  important  document  ever  put  be- 
fore you.  Every  day's  delay  in  learning  and  putting  into  effect  the 
methods  here  advocated  may  mean  a  large  loss  to  you. 

3 
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The  Principles  of  Plant  Growth 

It  has  been  concluaively  proven  that  dynamite  is  an  exceedingly  valuable 
aid  in  the  succestful  growing  o(  trees.  Those  who  have  tried  it  are  thor- 
oughly convinced  that  no  method  of  excavating  the  hole  in  which  to  plant  a 
young  tree  is  so  economical,  quick,  or  productive  of  desirable  after-results 
as  blasting  with  dynamite.  We  use  the  word  "economical"  in  the  sense 
described  in  our  article  regarding  costs  on  page  9. 

Sometime  ago  it  was  the  prevailing  idea  that  dynamite  was  uimeceisaiy 
for  tree  planting  unless  the  soil  chanced  to  be  underlaid  with  hardpan.  in 
which  case  the  explosive  was  regarded  as  valuable  for  breaking  up  die  hard 
soil.  It  has  been  found  by  experiment,  however,  that  trees  thrive  better  when 
planted  in  blasted  holes  than  in  hand-dug  holes  if  there  is  underlying  hard- 
pan,  or  clay,  clay  loam  or  lilty  loams  that  are  liable  to  become  hard  or 
impervious. 

The  explanation  of  this  is  simple.  It  is  because  the  explosion  of  the 
dynamite  loosens  up  the  soil  for  yards  around  the  spot,  and  thus  makes  root 
growth  easy;  whereas,  digging  the  hole  with  tools  tends  to  pack  the  earth 
around  the  sides  and  at  the  bottom  of  the  hole  and  retard  root  growth. 

Scientific  agricidturists  have  discovered  that  water  is  the  most  impor- 
tant element  in  all  kinds  of  plant  growth.  It  forms  a  major  portion  of  the 
grera  weight  of  the  roots,  trunk,  branches,  twigs,  leaves  and  fruit  of  the 
planL  The  proportion  of  moisture  will,  of  course,  vary  in  the  different  parts. 
The  roots  will  be  found  to  contain  more  moisture  than  the  trunk,  and  the 
branches,  twigs  and  frmi  a  larger  percentage  than  the  hard  wood  parts. 

Water  or  soil  moisture  is  the  carrier  of  the  tree's  plant  food.  It  also 
influences  the  temperatiire  of  the  plant.  In  dry  hot  weather  the  evaporation 
of  large  amounts  of  water  from  the  leaves  of  a  tree  has  a  slightly  refrigerat- 
ing action.  It  requires  more  heat  units  to  raice  a  given  weight  of  water  one 
degree  in  temperature  than  it  requires  to  cause  a  similar  increase  in  the 
v^ght  of  wood  or  stone.  Hiis  is  effective  in  saving  trees  from  immediate 
harm  due  to  qukk  changes  of  temperature.  Moisture  also  has  the  effect  of 
maintaining  the  stiffness  of  the  more  succulent  parts  of  the  plant.  A  good 
illustration  of  this  is  the  nobceable  withering  of  com  and  other  plant  leaves 
when  the  supply  of  moisture  is  insufficient.  Lack  of  moisture  is  just  as  effec- 
tive in  retarding  the  development  of  leaves  of  trees,  but  it  is  not  so  noticeable. 
Soil  which  is  of  the  natural  consistency  to  allow  water  to  circulate  freely 
through  it  and  still  retain  or  conserve  it  so  that  it  is  available  at  all  times  for 
growing  plants,  may  be  considered  as  ideal  for  agricultural  purposes.  Few 
soils  possess  this  natural  consistency.  Other  soils,  which  may  be  classiHed 
as  good,  average,  or  fair,  must  have  artificial  preparation  in  order  to  make 
them  produce  the  results  that  may  be  expected  from  the  rarely-found  perfect 
natural  soil. 

Few  persons  understand  the  principle  of  plant  growth.  It  is  not  neces- 
sary, as  many  suppose,  thai  the  root  of  a  plant  shall  come  in  actual  contact 
with  all  of  the  plant  food  elements  of  the  soil  needed  for  the  sustenance  of 
the  plant  or  tree.  Plant  roots  have  the  power  to  draw  from  the  surrounding 
soil  the  necessary  elements  of  plant  food,  provided  the  soil  is  of  such  a 
character  as  to  permit  the  passage  of  these  elements  through  it.  Water  or 
moisture  it  the  carrier  of  these  plant-food  elements  through  the  soil  and  into  the 
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pluit  roots.  Thii  will  indicate  the  imporiance  of  a  porous  soil  vfiiidi  will 
pennit  the  free  passage  of  water  through  it  in  order  that  plants  growing  upon 
the  surface  may  be  properly  nurtured  for  rapid  and  healthy  growth. 

This,  together  with  the  fact  that  the  action  of  an  explosive  on  soil 
causes  it  to  become  thorou^Iy  mellowed  and  aerated,  causes  trees  planted  in 
blasted  holes  to  show  much  stronger  and  healthier  growth  than  trees  planted 
under  old  conditions. 

In  order  to  give  those  who  may  not  understand  the  subject  an  idea 
of  the  scientific  principles  of  plant  growth,  we  will  quote  Mr.  W.  J.  Spillman, 
Agriculturist  in  charge  of  Farm  Management  Investigations,  Bureau  of  Plant 
Industries,  U.  S.  Department  of  Agriculture.     He  says  in  a  recent  bulletin: 

"Plant  food  is  dissolved  in  water.  While  a  plant  is  growing,  a  constant 
stream  of  water  flows  up  through  it  and  evaporates  at  its  leaves.  For  every 
pound  of  increase  in  dry  matter  made  by  the  plant,  from  300  to  300  pounds  of 
water  flow  up  through  it. 

"Plants  in  their  growth  make  use  of  thirteen  elements,  nine  of  which  they 
secure  directly  from  the  soil.  Hiese  are  called  the  mineral  plant  foods.  They 
are  phos^^rus,  potassium,  calcium,  magnesium,  sodium,  iron,  silica,  chlorin 
and  sulphur.  Soil  consists  mainly  of  small  particles  of  rock.  Nearly  all  kinds 
contain  more  or  less  of  these  mineral  plant  foods.  Every  year  the  soil  water 
dissolves  off  a  thin  surface  layer  from  each  particle  and  plants  appropriate  this 
water,  thus  securing  their  mineral  plant  food.  Hydrogen,  another  important 
element  of  plant  food,  is  also  secured  from  water. 

"In  order  to  produce  a  ton  of  hay  on  an  acre  of  land,  it  is  necessary  that 
the  growing  grass  pump  up  from  that  ground  approximately  500  tons  of  water. 
In  order  to  supply  this  enormous  quantity  of  water,  the  soil  must  not  only  be  in 
a  condition  to  absorb  and  hold  water  wdl,  but  must  be  porous  enough  to  permit 
water  to  flow  freely  through  it. 

"  In  addition  to  acting  as  a  water  carrier  for  plant  life,  soil  must  permit  a 
proper  circulation  of  air  through  it.  Nearly  half  of  the  volume  of  ordinary  soils 
is  occupied  by  air  spaces.  Soil  which  becomes  so  compact  as  to  stop  the  air 
passages,  is  too  wet  for  most  crops  and  needs  drainage,  for  plant  roots  must  be 
supfJied  with  air  and  the  soil  must  be  porous  enough  to  permit  of  its  free  circu- 
lation.. One  of  the  most  important  objects  of  plowing  is  to  loosen  up  the  soil  and 
mix  fresh  air  with  it." 

Orchardists  and  nurserymen  who  have  had  long  experience  in  planting 
trees  in  holes  prepared  by  dynamite  blasts,  have  learned  that  compact  sub- 
soil is  broken  up  by  the  blasts,  which  enable  the  land,  thus  made  porous,  to 
absorb  plenty  of  water  in  rainy  weather  and  store  it  up  for  the  use  of  grow- 
ing plants  in  dry  weather.  As  Mr.  Spillman  says,  this  water  in  ascending  to 
the  plant  roots,  carries  with  it  the  many  necessary  soluble  fertilizing  elements. 

Few  persons  realize  the  depth  of  tree  root  expansion.  In  one  of  the 
"Farmers*  Bulletins*'  issued  by  the  United  States  Department  of  Agricul- 
ture, a  .cross  section,  of  orchard  land  is  shown  which  we  reproduce  on  the 
opposite  page.  Note  the  scale  on  the  sides,  indicating  that  this  tree  has  sent 
its  roots  downward  21  feet  into  the  soil.  This  is  natural  growth.  Under 
normal  conditions  a  healthy  tree  will  seek  its  food  in  this  way;  but  suppose 
a  layer  of  hardpan  or  compact  subsoil  is  encountered  at  a  depth  of  two  to  six 
feet?  The  roots  must  then  spread  out  near  the  surface  for  twenty  feet  or 
more.  The  result  of  this  unnatural  sidewise  growth  is  that  each  tree  in  the 
orchard  is  compelled  to  go  over  into  the  feeding  supply  of  its  neighbor  and 
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coniequenti)'  does  not  receive  the  iwceasary  amount  of  pluit  food  to  pnpaiy 
nurture  it  and  allow  of  its  healthy  grovrth.  Its  yield  of  fruit  ii  also  loMned 
by  this  forced  encroaching  of  one  tree  on  the  feeding  ground  of  its  neighbor. 
Then,  loo,  a  brief  dry  spell  exhausts  alt  the  moisture  from  the  thin  feeding 
ground  of  the  tree,  stopping  its  growth  or  killing  it.  From  this  it  is  not  to  be 
assumed  that  natural  lateral  growth  is  undesirable,  but  simply  means  that 
hardpan  prevents  practically  all  downward  growth.  A  tree  growing  under 
these  conditions  is  also  quite  likely  to  be  blown  over  by  wind. 

Dynamite  blasting  proves  a  simple  and  effective  remedy  for  this  c(»di- 
tion.  The  blast  breaks  up  the  hard  soil  and  permits  the  roots  to  take  iheir 
natural  downward  course  into  the  lower  strata  in  which  plenty  o(  plant 
food  elements  are  available.  Under  these  conditions,  one  tree  is  not  mterfered 
with  by  another;  each  one  receives  the  benefit  of  all  of  the  soil  allotted  to 
it  when  at  the  time  of  planting  the  surface  was  measured  and  laid  out. 

It  must  not  be  assumed  that  dynamite  blasting  is  benefioal  only  when 
the  top  soil  is  underlaid  with  hardpan.  It  is  of  the  utmost  importance  to 
assist  a  tree,  especially  a  young  one,  to  send  its  roots  out  into  its  feeding  bed 
as  easily  and  rapidly  as  possible.  The  more  porous  and  mellow  the  soil, 
provided  it  is  one  of  the  type  of  soils  liable  to  be  Found  in  compact  condition, 
the  more  rapid  will  be  the  growth.  Even  in  the  deep  loamy  soils  of  Oregon, 
among  the  most  perfect  for  fruit  tree  culture  found  in  the  United  States, 
blasting  hat  proven  extremely  beneficial  in  forwarding  the  growth  of  young 
fruit  trees,  as  is  shown  in  the  letter  of  Orchardisl  Rawley,  which  aj^jears  on 
page  37  of  this  booklet. 

The  main  object  to  be  sought  in  tree  planting  is  to  so  prepare  the  ground 
that  the  growing  tree  can  absorb  the  largest  possible  percentage  of  moisture 
from  the  soil  which  it  occupies.  Loosening  and  aerating  the  soil  permit*  it 
to  absorb  more  of  the  rainfall  and  store  it  against  the  future  needs  of  the  tree. 
A  Cornell  University  authority  advises  that  a  tree  planted  in  soil  properly 
prepared,  can  absorb  60%  of  the  moisture  contained  in  it 

Professor  Fabian  Garcia,  of  the  New  Mexico  Agricultural  Experi- 
ment Statica,  who  has  conducted  a  considerable  amount  of  experimental  work, 
much  of  which  was  in  an  intensely  practical  way,  makes  the  following  state- 
ment: 

"  The  hope  and  desire  of  every' orchardisl  is  to  have  the  roots  of  his  fruit 
trees  grow  down  as  deeply  as  possible.  There  is  no  doubt  that  the  deeper  the 
roots  grow  the  better  it  is  for  the  trees,  and  the  longer  lived  they  are." 

Dynamited  New  Trees  Succeufunj  Surrired  Draath 

New  Albanv,  1nd„  Jbdc  29,  1911. 

CtnlUmtn-.^-l  uied  Ayuaniitt  id  planting  tnjr  orchard  of  more  than  four  iIhb- 
sand  Ireei.  [  loed  one-lhird  of  a  ilkk  of  40'/r  drnamhe  for  each  Ins.  I  dniled  a  hole  for 
each  Iree  about  two  feet  deep  and  tamped  the  dynamite  lightly,  erploduig  each  charp 
wilh  fuM.  The  eiplouon  looKDcd  ihe  toil  within  a  radioi  of  about  fooi  feet  In  a  depch 
of  about  diirly-iii  inchet. 

With  mr  long  experience  of  plaDling  Ireei,  I  find  the  ute  of  dTnamitc  Ac  aod 
luccenful  method.  The  lootened  uil  acti  u  a  reaervoir  to  hold  mmshin.  1  ptanled 
my  orchard  in  the  spring  and  End  that  m;  Ion  oF  dead  trees  will  sol  exceed  S'^,  lot- 
withilanding  the  fact  that  ¥re  have  had  a  lix  weeks'  drouth,  din  low  peicoitace  beinf  doe 
to  Ihe  looiened  loii  holding  moiitute.  Under  no  circunwtaBcet  would  I  ihink  of  pluliai 
•n  orchard  without  ihe  uie  of  dTnamite.  I  recommend  it  ai  the  cheapest,  qnickeit.  Boal 
tucceufu]  and  moti  latitfactory  method. 

NEWTON  A.  GREENE,  Mayor,  Ciiy  of  New  Albany.  IniL 
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Dynamite  Method  u  Most  Economical 

Mo*l  (mit  growen  who  have  bied  dynamite  for  tree  planting  are  ready  to 
adnut  that  the  method  i«  productive  of  good  results,  aod  that  the  work  can  be 
done  more  quickly  than  by  old-fuhioned  methods. 

Many  heiitate  to  adopt  it.  however,  because  they  reason  that  il  it  more 
cotlly.  There  are  wme  features  of  this  quesdou  of  cost  that  deserve  serious  con- 
sideration.     Many  people  deceive  themselves  when  they  attempt  to  figure  costs. 

Dynamite  Prerento  tbe  Big  Fint  Year  Lom 

According  to  those  who  have  used  dynamite  for  tree  planting,  the  loss  from 
death  of  trees  planted  in  that  way  is  considerably  lower  than  when  trees  are 
planted  in  spade-dug  holes. 

Mr.  J.  H.  Baird,  Superintendent  of  the  famous  Hale  Georgia  Orchard, 
of  Fort  Valley,  Ga.,  one  of  the  most  experienced  and  highly  trained  orchaidists 
in  tbe  United  States,  says  that  Mr.  f-lale's  lou  of  trees  planted  with  dynamite 
does  not  exceed  2  per  cent.,  whereas  the  trees  planted  on  dieir  Georgia  properties 
in  tbe  old  fashioned  way  have  suffered  losses  of  around  50  per  cent. 

DTiianiite  Sbtm  New  Scttmgc^Althougli  Ground  Had 
Never  Been  Plowed 

Pakkusbuio,  W.  Va.,  July  S    ijii. 
mpring  or'i'9™."thi  KuJn  ln''l^"l«Ililv'  has  ^bKn'tJitremdy  unf»™r«bl""r   sWrtmg  > 
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our  orcluird  the  Mine  kinds  of  trees  were  planted  in  ground  that  was  carefully  plowe 
ha>  been  aince  cultivated  Kvcral  times.  There  i»  no  decided  difference  tn  Ihf  trees  p 
by  tbe  tvo  melhodh  Where  the  trees  were  planted  in  tod,  however,  without  the  i 
dynamite,  from  ii'i-ty  la  m-inly-liii  f.-r  itnl.  art  dtad.  Whereas,  where  Ihe  dynamil 
uied,  the  loM  wHl  not  exceed  two  or  Ihrtt  ptr  ctni.,  and  in  the  ea»e»  where  the  lots  occu 

In^ad^ion  lo  the  large  fruits  ibove  mentioned,  we  have  just  recenily  cultivi 
vinerard  by  pulling  in  smal)  shots  one-third  of  a  sliclt  each,  every  eighl  feci  in  lh< 
We  were  led  <o  do  this  after  seeing  what  we  believe  lo  be  decided  benefits  in   ils  u 
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RO.SEM.\R    OHCH.\RD    COMr.\NV. 

From  this  it  is  apparent  that  in  considering  the  (question  of  economy  we 
must  go  beyond  iirst  costs.  Assuming  that  young  apple  trees,  for  instance,  cost 
20  cents  apiece,  and  that  1 000  are  [Wanted.  If  2  per  cent,  of  them  die,  the  loss 
will  be  20  trees,  worth  $4.00.  If  50  per  cent,  die,  the  loss  will  be  500  trees, 
representing  a  money  loss  of  $100.00,  which  the  dead  trees  cost.  To  plant 
1000  trees  with  dynamite  would  cost  for  materials  from  $60.00  to  $65.00. 
Leaving  labor  out  of  the  calculation  altogether,  the  oichardist  saves  $96.00 
worth  of  tree*  by  planting  wilh  dynamite.  Char^g  the  $65.00  blasting  coat 
against  that,  still  leaves  him  $31 .00  in  pocket  in  spite  of  the  outlay  for  dynamite, 
caps  and  fuse.  9 
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Oynamtte  Saves  Tone  and  Labw 

But  that  is  not  the  only  saving.  It  teems  to  be  vety  generally  admitted  by 
those  who  have  used  dynamite  for  tree  planting  that  the  worL  can  be  done  much 
faster  by  that  method  than  when  the  holes  are  prepared  with  spades.  The  sav- 
ing in  labor,  then,  becomes  a  large  item.  If  trees  are  planted  according  to  the 
most  approved  horticultural  methods— that  is,  in  very  large  holes  dug  out  to 
thoroughly  pulverize  the  soil  for  from  two  to  three  feet  m  every  direction  from 
the  trunk  of  the  tree,  and  to  a  depth  of  at  least  two  feet — a  laborer  can  plant  a 
tree  with  dynamite  in  one-tenth  the  time  it  takes  to  plant  it  with  a  spade. 

One  Blaster  R^ilacet  Twoity-five  Tree  Planters 

The  following  is  quoted  from  ■  trade  report  of  a  Du  Pont  Salesman: 

•■  When  I  calW  on  Ihij  parly  {llr.  J.  T.   Kelley,  of  Quicksburp.   V».)   he  had  about 

of  it.  After  lallting  lo  him  a  few  minutes  l''aLed''liim'"if*h*''woIild'lake  thc^limc  lo'go  o"r 
in  (hr  field  and  let  mr  ahuw  him,  how  i1  was  done.     I  had  the  necessary  eiplosives  wilh  me. 

a  chance  to  think  it  orer.     So  I  stayed  and  talked  over  the  whole  thing  with  him  thai  night, 

morninK  lo  whrre  hi-  had  his  men  dimting  and  show  them  ^F  about "itVlle'L^d 'if  he 
decided  to  blow  the  hoica  he  wanted  the  men  )□  undernUnd  all  about  it,  and  that  they  would 
understand  better  if  they  saw  i(.  By  7.1s  we  were  at  the  farm  and  found  25  men  working. 
He  called  them  all  to  quit  work  and  come  and  see  how  we  could  blow  holes.  I  could  not 
look  the  men  in  the  face  for  I  fell  it  meant  Iheir  jobs,  and  after  I  bad  shot  a  hole  or  two. 
I  heard  one  fellow  say,  'That  fellow  is  going  to  cut  us  out  of  our  job.'  Sequel:  In  one  hour 
they  bad  all  been  paid  off  for  half  a  day's  lime  and  sent  away." 

Dynamited  Trees  Bear  Earlier 

There  is  also  another  feature  that  must  be  considered  in  connection  with 
the  question  of  economy — that  is,  the  claim  of  experienced  orchardists  that  trees 
come  into  bearing  from  one  to  two  years  earlier  when  planted  in  dynamited 
hole*. 

Gained  Two  Yean  Bj  Planting  With  Dynamite 

Crnllrmen: — It  may  be  a  surprise  lo  you  to  learn  Ihat  1  have  been  using  dynamite 
for  planting  Irees  for  a  number  of  years,  and  have  some  shade  trees  planted  in  that  vay 
eighteen  or  twenly  years  ago.  They  arc  the  finest  trees  I  have  ever  seen  grow  for  Iheir  age. 
In  the  planting  of  peach  trees  I  gained  two  years  in  sin;  in  other  words.  I  got  as  much 
fruil  from  a  tree  planted  with  dynamite  at  four  years  old  as  we  -usually  get  at  six  years  old. 

I  not  onlyplant  Ibem  with  it,  but  where  a  tree  is  failing  and  seems  to  be  on  the 
decline  I  start  it  off  to  growing  again  by  firing  charges  from  three  10  len  feet  apart. 

Nolhing  seems  lo  tickle  the  earth  so  much  as  planting  watermelons  after  explosion  of 
dynamite  from  three  to  four  ieet  under  ground.  I  plant  them  twenty  feet  apart  each  way. 
Feniliic  heavily  and  the  vines  bear  right  on  until  frost,  the  entire  summer. 

W.  W,  STEVENS,  Orcbatdist,  Miyfield.  Ga. 

It  is  not  contended  that  this  more  rapid  growth  is  due  to  the  fact  that 
dynamite  is  a  fertilizer,  but  because  the  blasting  makes  the  soil  thorou^ly 
porous  and  mellow,  and  gives  the  tree  roots  an  opportunity  to  expand  easily; 
also  because  the  increased  moisturc'itorage  capacity  of  the  shattered  soil  forwards 
the  development  of  the  tree.  Therefore,  the  value  of  one  or  two  years'  crops 
must  be  added  to  the  cost  of  the  original  tree  planting  in  spade-dug  holes,  or 
deducted  from  the  cost  of  preparing  the  holes  with  dynamite.  This  charge  or 
credit,  as  the  case  may  be,  wou!d  more  than  counterbalance  the  one  to  three 
cents  per  tree,  planting , cost,  which  close  calculating  orchardists  regard  as  the 
difference  between  planting  in  the  old-fashioned  way  and  planting  with  dynamite. 

Of  course,  soil  in  which  trees  are  lo  be  planted  can  be  properly  prepared 
with  ordinary  tools,  but  to  do  it  takes  loo  much  lime,  and  the  labor  cost  is 
excessive.  It  has  come  to  be  recognized  among  horticultural  experts  that  the 
average  tree  cannot  thrive  when  it  is  planted  in  a  little  spade-dug  hole  about  the 
size  of  a  large  flower  pot.  Of  course,  that  method  of  planting  a  tree  doesn't  take 
much  time,  and  doesn't  cost  much,  but  the  fruit  grower  pays  the  penally  by 
hanng  to  be  satisfied  with  slow  growth  of  his  trees;  with  an  excessively  hi^ 
death  rate,  and  In  many  instances  with  light  crops  and  poor  fruit. 
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The  proper  way  to  pla.'.t  a  tree  widi  a  spade  u  desctibed  in  a  paper  mi 
tree  culture  read  by  a  horticulturist  at  the  meeting  of  the  Kansas  State  Horti' 
cultural  Society,  hdd  in  Topeka,  Kansas,  in  December,  1 909.  The  following 
arc  extracts  from  the  paper : 

'*The  soil  should  be  starred  as  deep  as  it  well  can  be,  the  deeper  the  better. 
Id  digging  your  tree  boles,  forget  that  you  are  going  to  plant  a  tree,  and  imagine 
you  are  going  to  bury  the  largest  horae  on  the  place,  and  dig  accordingly. 
RenwTDber  it  is  the  last  chance  you  will  have  to  loosen  up  that  toil.  50  do  a  good 
job.     Plant  your  trees  deep,  getting  the  roots  down  where  it  never  gets  dry." 

One  of  the  largest  and  most  gucceasfu]  nurseries  in  the  country  is  that  of  the 
WilHam  H.  Moon  Company,  of  Morrisville.  Pa.  In  their  book,  entitled,  "Haw 
to  Plant  a  Tree,"  they  say:  "  Holes  must  be  made  so  large  that  the  roots  may 
spread  out  naturally  without  cramping."  That  means  for  one-  and  two-year-old 
nursery  stock  a  hole  at  least  1 8  to  24  inches  across  and  nearly  as  deep.  When 
an  inexperienced  fruit  grower  clairat  to  be  able  to  plant  a  tree  for  three  ot  four 
cents  per  hole,  of  course,  he  tells  the  truth.  He  can ;  but  he  can't  plant  it  right 
for  that  cost-  He  can  also  build  a  house  for  $9.00,  but  do  you  want  that  kind 
of  a  house? 

To  dig  a  hole  at  large  as  these  experts  advise,  with  ordinary  tools,  would 
require  much  time  and  labor.  Half  a  cartridge  of  dynamite  will  loosen  up  the 
ground,  and  make  it  porous  in  an  instant. 

Elq>eit   Advice    From   a   Professor   of   Horticulture 
Deep-rooted  Tree*  Retbt  Drouth  and  Frost 

"1  believe  it  i>  pf  fundimcnul  importance  lo  plant  trees  in  soil  loow  and  6n*n  (nough, 
and  well  enouiih  diaincd  m  the  rooti  can  gu  down  drep.    For  eKimnlr,  the  peach  trees  in  Ihe 

idlacenl™!*/  wU.    Those  in  ifie  deep,  mellow  loam,  however,  will  endure  more  cold  and' will 

wi'me""nd"iiS'not  have*t'irc1r''ffu'it'^d«Tiin'flt"ttirLme  t™^r™  rTis'  d"  trees  on  lia?5 
clay  subsoil.  We  havi^  taken  Iwigs  in  fi<lt  bloom,  surrounded  (hem  with  a  fieeimg  chamber  so 
u  to  find  oul  at  inst  what  temperalure  the  bloom  would  he  killed.    Those  growiOR  iu  the  deep 

Dift  'ihtr'flDwera'beinB'hiTled  w^hen^in  full  bloom.  SimiftTlrces  grown  where  they  did  not  root 
and "ofTen 'have  their  llowera  killed  at  aS  to  19  degrees  or  about  j'degreej  below  the  rreeiing 
point  of  waler."  J.  C,  WHITTEN, 

Professor  ot  Horticulture,  University  of^  Missouri.  Columbia,  Mo. 

Famous  Orchardist  Uses  Dynamtte  in  Planting  and 
Renovating  Peach  Orchards 

E.  1.  Du  Pont  Dc  Nemoum  Powder  Co..  ■Wilmington,  Dei.         February  22,   1911. 

Cenllemen:— 1  am  just  back  from  a  Iwo  weeks  stay  in  our  Georgia  Orchard). 

While  I  wu  dtere  we  continued  further  blaitlng  for  the  replanliag  of  about  3,000 
Ireea  where  they  had  failed  in  one  of  our  older  orchards.  1  alio  looked  over  carefully 
the  IWO  liltle  blodu  of  Ireea  we  planted  with  dynamite  iail  leuon  and  the  results  are 
even  better  than  I  had  been  led  to  believe  when  I  left  there  the  middle  of  July.  In  the 
mrantilQe  1  am  becoming  further  interested  in  the  malter  and  in  ihe  Tecommendali<His  for 
reitovaling  some  of  the  old  apple  orchards  in  New  England  and  want  my  clienla  lo  liy 
dynamiting  a  portion  of  the  land  around  iheie  trees,  especially  when  ihey  are  in  par- 
liculaily    strong   heavy    soil.  Yours.  J.  H.  HALE 

NOTE.— Mr.   Hale   is  ihe  owner   of   several   of   ihe   largest  commercial   orchards    in   ^ 
United  Stales. 

Mr.  Hale  wrote  us  as  follows.  December  18.  1911: 
Our  eiperimentt  with  the  use  of  dynsmile  in  planting  peach  trees  In  our  Georgia 
orchard  in  1909,  and  continued  on  a  larger  scale  the  next  two  years,  are  giving  us  such 
promiling  results  that  1  am  inclined  to  go  a  Utile  further  into  the  matter  ID  planting  eight 
or  ten  thousand  trees  down  there  this  winter,  and  poiiihly  in  planting  quite  a  large  lot  of 
peach  and  apple  here  in  Connecticut  ihe  coming  spring,  and  so  am  writing  now  lo  know 
what  special  price*  you  can  make  us  on  the  dynamite,  caps,  fuse,  etc..  delivered  at  Fort 
Valley,  Georgia,  oa  early  in  the  monLh  of  January  as  possible.  J.  H.  HALE. 
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Dynamite  Method  it  More  ProductiTe 

Remits    of    BlBstrng    on    Roae  Cliff    Fmit    Farm 

DTssmita  Killa  Fmifiu  Diiauv  >Uk*>  Tr««>  Grow  Twice  a*  Faat 

Having  leamcfl  ihat  Mr.  James  Craig.  President  of  the  Rose  Cliff 
Fruit  Farm  of  Waynesboro.  Va.,  has  been  using  dynamite  in  the  tree 
planting  and  regeneration  work  in  his  extensive  orchards  for  several  years, 
we  sent  an  investigator  to  obtain  his  views.  The  following  is  a  report  of 
the  interview: 

Mr.  Craig  is  a  very  progressive  fruit  grower.  He  is  one  of  the  first 
among  Elastem  orchardists  to  employ  orchard  heaters;  as  a  result  of  this 
enterprise  the  fruit  on  his  trees  was  saved  in  the  sprbg  of  191 1,  whra  a 
heavy  frost  killed  all  other  fruit  in  the  neighborhood.  Mr.  Craig  has  also 
used  dynamite  for  killing  fungus  diseases  in  the  ground  under  and  around 
old  tree*  which  have  died  of  fungus  diseases.  As  a  result,  he  has  been 
able  to  use  the  ground  for  replanting,  something  which  has  been  considered 
inadvisable  previously. 

Our  representative  obtamed  a  number  of  photographs  of  trees  on  Mr. 
Craig's  property,  some  of  which  we  reproduce  in  this  booklet 

Figure  1  shows  a  iive-year-old  apple  tree  planted  where  an  old  apple 
tree  had  died  of  a  fungus  disease,  which  indicates  Mr.  Craig's  success  in 
overcoming  this  dread  disease. 

Figure  6  shows  a  six-year-old  apple  tree  planted  in  ground  pre- 
pared by  exploding  a  half  cartridge  of  40^  strength  Red  Cross  Ejitra 
Dynamite  at  a  depth  of  eighteen  inches. 

Figure  5  shows  a  view  of  another  tree  planted  in  the  same  month 
of  the  same  year  bjr  the  ordinary  method  of  digging  a  hole  with  spade 
and  pick.  By  comparing  the  height  of  this  tree  with  the  man  folding 
an  eight  foot  rod  in  his  hand,  also  shown  in  each  picture,  the  differ- 
ence in  the  size  of  the  trees  can  easily  be  seen. 

Figure  8  shows  a  nine-year-old  tree  planted  in  ground  prepared 
by  blasting  a  half  cartridge  of  40%  strength  Red  Cross  Dynamite  at 
a  depth  of  eighteen  inches.  Figure  7  shows  a  nine-year-old  tree  planted 
in  spade-dug  hole.     Tlie  two  trees  Just  referred  to  are  not  200  feet  apart. 

The  soils  in  both  plots  shown  are  practically  identical:  the  trees  in 
these  orchards  are  both  of  the  same  species  of  apple ;  but,  as  will  be 
noted  from  the  photographs,  the  trees  planted  with  dynamite  show  very  good 
growth,  whereas  the  trees  which  were  not  planted  with  dynamite  show  up 
poorly. 

In  February  of  1911,  Mr.  Craig  did  some  blasting  in  his  orchard, 
midway  between  his  trees,  with  a  view  of  loosening  up  the  soil.  He 
used  in  each  hole  one-half  cartridge  of  40%  Red  Cross  Extra  Dynamite, 
exploded  at  a  depth  of  eighteen  inches.  One  of  the  objects  of  this  blasting 
was  to  break  up  some  shale  underlying  a  great  many  of  the  trees  and  pre- 
venting the  deep  growth  of  the  roots.  To  see  what  results  these  blasts 
accomplished,  some  of  the  soil  was  afterwards  dug  out  with  shovels.  It  was 
discovered  that  the  ground  had  been  broken  up  at  a  radius  of  from  six 
and  on^half  to  eight  and  one-half  feet  from  the  point  of  the  blast,  thus 
giving  the  tree  roots  an  opportunity  for  deeper  and  more  healthy  expansion. 
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Rapid  Growtb  of  Dynamited  Treet 


Crystal    Spiumcs    Fruit   and    Poultry 

Mauvsville,  Pa..  Ocl  7ih.  1911. 

1   am  lending  you  tinder  Kpirnle   cover 

phologiaplu  of   three   Ireet,    the  Iwo   Urgctl 

being   pluiled  by   bolei   being   biktied  with 

dyDBiuilei    the    imBllat    by    the    hole    being 

d.,. 

Theie  three  Ireei  were  planled  ihe  Gril 
week  in  November,  1909,  oitking  ihem  I 
year    and     1 1     moDlhi    old    from    time    of 

plinlingi    iheK    tree,    were    one    year   from  FIGURE  13 

bud,   between   four   and  five   (eel  high,   and  Soade-aet 

were    cut    back    lo    fourteen    incha.      Tieea 

were  grown  under  the  lame  condition),  having  the  Mnw  advantaget  of  lail.  fertiliter  a>d 
cultivation. 

The  photogtaphi  ihow  the  average  in  the  orchard,  ai  we  did  not  (elect  dte  largeit 
or  imalleit.  but  the  medium -ti zed,  Ireei  in  procuring  the  photogr^ilu,  a>  you  can  form  a 
more  accurate  idea  of  what  the  treei  in  the  entire  orchard  are  like  than  if  we  had  wlecled 
the  lacgnt  Ireei  for   die  photographi. 

Very  truly  your*. 

SIMON  LICK.  Proprietor. 


Pear  Trees 

Planted  at 
Camp  Farm 
Newark,  O. 


<i  with  Drnamlte 


Planiol  with  Spade 
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A  Controveriy  Setded 

Mr.  James  Craic.  President,  Wilmington.  Del.,  Febnury  6,  1912. 

Ro*e  Cliff  Fruil  Farm. 

Wayoeiboro,  V». 
Dear  Mr.  Ctaig: 

File  A-37ia;  ROSE  CUFF  FRUIT  FARM. 

ReferiiDg  lo  the  culi  uied  in  our  Tree  Pluling  Booklet  (ccf)]'  of  which  1  encloK). 
•bowing  the  coapuiion  in  growth  between  trea  pluMed  wilh  ipade  and  witK  dynamite 
in  your  orchard: 

Thae  pictures  have  been  criticiied  by  orchardi»ti  to  tome  extent,  ai  being  an  un- 
fair companion  becaute  the  dynamiled  tree  ii  in  cultivated  ground  and  ike  qsaded  tree  ■• 
ia  ground  not  >o  well  cared  for. 

I  underaland  ume  people  who  have  viiited  your  orchard  have  alio  (aid  that  the 
unidleT  tree  bad  not  received  the  lamc  allention  in  rpraying,  pruning,  etc..  ai  the  larger 
tree. 

Will  yon  be  kind  enough  to  sdviie  me  whether  there  it  any  Inilh  in  theie  itale- 
ment*.  and  wheriier  you  think  die  picture*  we  are  uting  are  an  unfair  compariton  or  nol. 

1  encloe  a  ilamped  envelope  for  reply,  and  would  greatly  appreciate  your 
alteotioa  to  thii  matter. 

Very  truly  youn. 

GEORGE  FRANK  LORD, 

Manager  Agricultural   Divition. 

Mr.  GE<HtCE  Frank  Lord.  WAVNEaBORO.  V*..  February  9.   1912. 

WiLHiNcToN,  Del. 
Dear  Sir: 

Your  favor  of  February  6th  received.  In  regard  lo  the  two  treei  thai  you  make 
a  cocnparixia  of,  beg  lo  tay  that  there  ■•  probably  lome  ilight  difference  in  ihe  culture 
and  care  of  iheie  two  treei,  yet  the  care  thai  the  imall  tree  hai  had  thould  have  de- 
veli^wd  at  large  a  tree  Bi  the  other  one,  ai  it  hai  been  iprayed  Well,  ha*  been  cultivated 
and  hai  alio  had  two  coati  of  barnyard  manure  while  the  other  one  hai  not  had  any  barn- 
yard manure  at  all.  yet  it  hai  Rood  culture  and  hai  been  well  ipriyed.  1  ihink  if  the  other 
irce  had  been  let  in  a  dynamite  hole  it  would  have  ihown  praclicilly  the  lame  growth,  t 
am  Hire  the  ground  will  grow  ai  fine  a  tree  ai  the  one  ihown  in  the  picture.  Of  coune 
il  can  be  criticised  and  it  ii  right  hard  lo  make  a  compariton  of  any  two  treei  without 
thovring  lome  difference  in  the  care. 

I  do  not  doubt  dial  dynamiling  the  ground  planted  to  Ireei  it  of  the  grealett  ad- 
vantage pouible.  The  American  Apple  Company,  of  which  I  am  Vice  Preiidenl.  tet 
the  patt  May  500  "Deliciout"  Ireei  on  a  iloping  hilltide  and  without  any  ipecial  care 
given  ihem  except  dynamiting  (at  it  wat  to  late  in  the  ■eaion  we  could  nol  gel  the 
ground  prepared  at  well  ai  we  would  have  liked),  yet  theie  Ireei  have  made  a  very  £ne 
growth,  ai  fine  at  any  we  have  tet.  and  we  only  loit  about  three  treet  in  the  300.  yet  we 
had  a  drought  that  wat  unprec^lenled  in  thii  pari  of  the  country-  Thit  tatiibei  me  con* 
cluiively  that  the  blowing  of  theie  hole*  offfred  a  looie  pliable  ground  for  many  feel 
around  which  ntained  the  moiimre  and  in  thit  way  the  treei  did  nol  tuffer.  but  made  an 
immeiue  growth  which  can  be  leen  by  any  one  viiiling  ui- 
Youri  very  Ituly, 

ROSE  CLIFF  FRUIT  FARM,  Inc.. 

J*ME3  Craic   Preiident. 

Dynamite  Used  in  Largest  Peach  Orchard  in  U.  S. 

Superintendent  J.  H.  Baird.  of  the  famou*  Hale  Georgia  Orchard,  of  Fort  Valley. 
Georgia,  writei  under  dale  of    May  20<h.    191  h 

"The  Ireei  planted  thii  teatoo  with  dynamite  are  growing  beaulifully  and  we  have 
not  lal  any  through  drouth,  while  thoie  planted  without  dynamite  have  died  out  badly  and 
thow  poor  growth." 

On  June  17,    1911.  Mr.   Baird  again  writeti 
Vegetation  ii  burning   up  here   for  lack  of   rain,   bul   the   young  treet  have   lived 
beautifully  i   do  nol  ihink  we  have  toil  over  27'   of  thoie  planted  wilh  dynamite,  while  of 
At  othen  planted  in  the  old  fathioned  way  we  have  toil  from  J0%  up. 
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Djmamitiiig  Highly  Endorsed  by  Chief  Moore 
of  U.  S.  Weather  Bureau 


Huu^r,  Dtt  foot  Fovdar  CoDfUiTa 

btn  Sir: 

I  b*T)  laoalTd  TOBT  littn  tt  th*  IStb  tutant.     nth 
(•■Mrl  to  tb*  SB  urn  I  ben  Jagt  pluttl  wltli  (ppli  ma  pmbB 
trtM,  BilBf  djuBtti  to  Mm  tht  hold,  penlt  at  to  Hr  th«t 
I  fond  that  I  oonll  aa*  ti*  ATDulto  ' 
mn.  «rk  thu  «u  roqaUoA  to  Aig  ta 

dfUBlti,  atiBo)!  th*  fuo,  uri  pat  oa 

■Itb  orouliaTa:  on*  to  luirt  etioigH  ai 
BUI  to  aiflol*  tki  aaarg**-     "li'  To>'e<  "orlna  Is  tb*  fwu 

I  bacu  tB  tha  BOTBMB  (Mplng  nf 

vQiklBg  tar.     U  a  taat  1  abonlid  th 


lona  balDg  •glial. 


'ffM>^Ji%imt 
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More  Proof  That  Dynamiting  KiUs  Fungiu 

An  in^Mitant  discovery  was  recently  made  by  Mr,  J.  C.  Whilten, 
Horticulturist  of  the  University  of  Missouri.  He  found  that  fungus  dis- 
eases viiadi  attack  the  root*  of  apple  trees  could  be  controlled  or  pre- 
vailed by  exploding  a  charge  of  dynamite  in  the  ground  beneath  a  dying 
apple  tree,  or  under  the  stump  of  an  old  apple  tree,  or  in  the  ground  where 
a  stump  had  stood  and  allowing  the  soil  to  weather  all  winter.  This  dis- 
covery  saves  much  valuable  orchard  land,  as  formerly  it  was  considered 
bad  policy  to  plant  an  apple  tree  at  a  point  where  an  apple  tree  had  died, 
or  a  peach  tree  where  a  peach  tree  had  died  of  a  fungus  disease. 

Kills  Fungus 

Ahbc«  HrLL  Nlhueries.  Sales  Grounds  at  SuMkirr  Station. 

Brownwooo,  Tex..  Nov.  4.   1911. 

One  eiperiment  I  made  while  al  Aclinglon,  Teiu.  in  applicaKon  of  dynunitc 
will  DO  doubt  be  of  inleretl  to  you. 

la  ipiinii  of  1910  I  planted  a  number  of  cherry  treei  upon  a  plot  of  land  thai 
wai  infected  io  •pot)  by  rot  fungui;  and  1  h^pcned  to  plant  one  of  iheie  cherry  treei 
in  one  of  those  apoli:   laid  tree  wai  dead  by  the  £nt  of  June.   1910,  wilh  looli  rotted. 

Lsal  winter  1  placed  a  (lick  of  dynamite  about  30  inchet  deep  in  ihe  lame 
identical  ipol,  exploded  it  and  immedialely  planted  another  cherry  tree,  which  grew 
well  during  all  the  pMl  lununer  and  fall  wilhoul  ihowing  any  Indication  of  root  rol. 

I  believe  die  orgamtm  of  root  rol  diieaie  it  delicate  enough  that  a  ahock  occaiioned 
by  explosion  of  dynamite  will  deitroy  it  within  coniiderable  ditlance  of  center  of  eiploaion. 
Very  truly  youn. 

CHAS.  F.  WARD. 
Found  That  Dynamite  KiUs  Fungiu 

Cenllemen:  Auguil   10,    I9tl. 

A  few  yean  ago  I  eiperimenled  in  planting  treei  wilh  dynamite.  It  was  a 
decided  lucceit-  My  neighbofi  observed  Ate  reiuitt  and  now  many  of  iheni  are  lalkiog 
of  uiing  thit  method  hereafter.     My  olxervalloni  were  ai  follow*: 

III.  Made  new  land  out  of  old.  I  made  a  drainage  for  itagnant  waten  and  a 
leceplacle  for  carrying  mojiture  down  in  the  wet  leaion  and  up  In  the  dry  leaaon  by 
brenking  up  and  pulverizing  the  loil  and  alaUithing  a  capillary  attraction  between  mois- 
ture benealh  and  air  above. 

2nd.  In  reKtting  an  old  orchard  of  diKO^d  or  dead  tieei.  it  ii  regarded  ai  fatal 
Id  react,  without  digging  ihe  hole  and  letting  it  itand  for  a  year  or  two.  If  ihe  old  tree 
it  blown  out  wilh  dynamite  and  lei  stand  for  a  few  houn  wilh  fumei  Imbedded,  it  will 
kill  all  fungui,  bacteria,  grubt,  and  animal  parailte*.  The  tree  ihui  treated  will  grow 
and  do  ai  well  ai  on  viripn  loil, 

3rd.  The  tree  will  have  more  vigor  and  vitality,  will  grow  falter,  bear  earlier, 
and  be  more  productive  and  longer  lived. 

4th.  The  combined  coil  of  blowing  hole  and  planting  tree  ii  bul  a  triBe  more 
than  digging  hole  and  planting  tree  the  old  way. 

Very  truly  youn. 

J.  A.  TEAGARDEN.  Auburn.  Cal. 

Two  Men  and  Dynamite  One  Day  Better  Than  Three  Men 
One  Week  Without  Dynamite 

A.  F.  BoRNOT  Bro.  Co.,  17th  Street  and  Fairmount  Avenue, 
Dear  Sirs:  Phfladelphia.  Pa.,  April  26.  1911. 

Your  Mr.  Fulmer  wai  here  Monday  and  together  we  made  about  one  hundred 
holei  which  hal  enabled  my  gardener  to  plant  one  hundred  peach  treei  the  following 
day.  Three  men  could  not  have  done  the  aame  amount  of  work  In  a  week.  The  ground 
■>  BOW  very  looie;  I  am  more  ihan  pleaied  and  would  not  plant  another  tree  on  my 
place   without  explosivei.  Very  reipectfully. 

A.  F.  BORNOT  BRO.  CO.        L. 
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ResulU  <tf 

Planting  Peach 

Tree.  With 

Dynamite 

At  Medford.  Ok. 


Thii  vievf  thow*  B  6w- 
7ur-old  peach  Iree,  planted 
widi  drnuDile.  Two  of  ibne 
tree)  produced  18  bom  of 
peadw*,  from  which  12  bom 
of  fancy  peachea  were  oh- 
lained,  at  ihowti  in  die  lower 
iltuilralian. 


,db,  Google 


Proved  Value  of  Dynamite  in  Peach  Orchard 

Mr.  W.  R.  MacDonald.  of  Columbiu,  Kansas,  reported  that  he  planted 
9  peach  trees  a  few  years  ago  to  determine  positively  whether  anything 
wa»  to  be  gained  by  using  dynamite.  Three  of  the  trees  were  planted  in 
holes  made  by  drillmg  a  two  inch  auger  hole  three  or  four  feet  deep 
and  detonating  a  charge  of  explosives  in  the  bottom;  and  the  other  six  were 
planted  in  holes  of  the  regulation  size  dug  by  hand.  Three  years  later,  the 
trees  which  had  been  planted  in  the  blasted  holes  were  stronger  and 
healthier,  and  produced  between  &ve  and  six  bushels  of  very  &ne  peaches, 
but  the  six  trees  planted  in  the  same  ground  without  blasting  bore  practically 
no  peaches,  both  fruit  and  leaves  having  shriveled  up  and  dropped  off  diving 
the  dry  season. 

Dynamite  SucceufuUy  Uaed  in  Planting  Pecan  Trees 

Mr.  S.  H.  Bolinger,  F*resident  Clear  Creek  Lumber  Company,  Shreveporl, 
La.,  writes  us  under  date  of  April  26th,  1911,  that  he  used  dynamite  in  blasting 
the  holes  in  which  1.060  pecan  trees  were  planted  a  year  ago;  also  for  planting 
8,000  peach  trees.  He  says  the  percentage  of  loss  on  the  pecan  trees  (which 
are  among  the  most  difficult  to  set  so  that  they  will  live)  was  almost  nothing 
compared  to  the  loss  on  other  trees  planted  in  the  ordinary  way. 

Mr.  Bolinger  explains  how  the  planting  was  done.  The  soil  was  a  hard 
sand  clay.  A  2-inch  auger  with  a  long  shank  was  used  and  a  2-inch  hole  bored 
about  4  to  AYz  feet  deep.  In  the  auger  hole  one  stick  of  40%  Dynamite  with 
fuse  and  blasting  cap  attached  was  inserted,  the  hole  Ailed  and  lightly  tamped; 
then  exploded.  The  explosion  created  a  space  oi  about  the  size  of  an  ordinary 
barrel.  The  ground  was  not  blown  out,  but  was  simply  raised  on  the  top  about 
3  or  4  inches.  In  almost  every  case,  however,  it  could  be  seen  that  the  ground  - 
had  been  thorou^y  loosened  up  for  a  distance  of  1 0  to  15  feet  all  around  the 
hole.  A  post-hole  digger  was  then  used  to  bore  throug})  the  top  surface  to  the 
vacant  space  below ;  the  surface  soil  necessary  to  bore  through  was  about  1 0  to 
15  inches  thick.  The  topsoil  was  then  filled  in  to  the  depth  necessary  and  the 
trees  planted  in  the  holes,  the  ground  being  well  packed  around  the  roots. 

It  is  Mr.  Bolinger's  opinion  that  the  planting  was  successful  because  the 
opening  up  of  the  soil  under  the  trees  by  exploding  the  charge  of  dynamite  created 
a  space  for  the  storage  of  moisture  which  was  held  throughout  the  dry  spell  that 
fdlowed  the  planting  and  thus  kept  the  trees  alive  and  in  healthy  condition. 
Dynamite  Reduced  First  Year  Lom  19% 

K.  I.  ru  PoKT  DE  NiMOUM  l'.JWM»  0>,  CoLumiiS.  G*..  Kcbruary  ii,  i^ti. 

CimlUmen:  •     A  •    A  A 

\bt  imallcr  Ims  in  apade-dug  holes.  I  could  hare  shown  ^-du  a  eood  dral  larK"  Ireea  than  we 
did,  but  could  not  Rct  the  two  an  Ih?  same  view.  However,  I  hope  Ihev  will  be  what  you 
*»nt.    The  lr«a  wtre  30  feet  from  the  canieia. 

As  Id  the  value  of  the  crop  of  pecans  from  the  dynamited  trees:  They  bore  the  fourth 
vear  from  10  to  10  niiH  per  tree,  the  fifth  vear  from  10  to  7^  mil!,  and  last  year  moil  of  them 
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Mg&UJRRAIN. 

Wanted  Proofs  and  Got  Them 

A  subscriber  to  tbe  "Rural  New  Yorker"  wrote  ihe  editor  of  the  paper 
the  [ollowing  letter: 

Dyounhing  for  PUwtinc  Fruit  Tt«m 

What  information  can  »mi  jiye  d>  to  the  use  of  dynamite  for  planting  fruit  tr«s> 
I  exiwet  to  set  out  quite  a  tew  thia  Spring,  and  am  wondering  if  it  would  be  He  thing  to 
use  on  my  land,  which  has  a  shallow  top  aoit,  about  i8  inches  of  graTelly  subsoil,  underneath 
which  it  a  very  hard,  clar  hardpan.  The  dynamite  makers  claim  ){reat  thing!  for  their 
nroduet.     I  would  like  to  hear  what  othera  have  to  lay  who  have  used  it. 

Connecticut.  J.  W.  M. 

R.  N.-Y.— We  want  actual  experience  about  this  if  we  can  get  it. 

In  an  issue  of  the  Rural  Kea  Yorker,  published  two  weeks  later,  the  follDwing 
letters  from  Bubsctibcrs  were  published  in  answer  to  J.  W.  M.'t  inquiry: 

DjriMimtitit  in  Treo  Planting 

In  answer  to  J.  W.  M..  page  iifi.  in  a  block  of  seven- yea LOld  apple  trees,  about  a 
doicn  failed  to  make  a  good  growth,  and  one  of  them  died  when  four  years  old.  Replanting, 
the  tree  failed  to  live  through  the  Summer.  The  joil  is  Hagerstown  shale  loani,  and  we 
found  Ihe  shale  very  near  the  surface  in  this  pUci.  Before  planting  the  third  time  w« 
used  about  one.third  slick  of  dynamile  (say  three  ounces),  making  the  hole  with  a  bai  and 
l>utting  Ihe  charge  about  two  feet  under  surface.     The  result  was  a   mass  of  Bne  ihale  of 

althougli  the'sealljn  wa»"ery  dry,    Vw.  M.^woufd "have"  10*8™ w^cU  into  that  Eardpan  willi 

Ihe  l!Mt™'drai'nage"5j?u«d°  M  "Voktn^har'dDan 'wilhin'^two  'feel  of"'"lhe  sin/.«  wotild 
hardly  be  an  ideaf  condition  for  an  apple  orchard. 

Pennsylvania.  A.  T.  R 

firpwlh.  'rhey' wilf'gra"*in"'two  ^ra'as  much  as  Ihe  old  way' win ^in  Ib'rr  rt"h.  If  the 
"'    '*  Missaeh'usetts.*'"*'  "  "'       ''     """     """^     "  '^^''  C  M.  O. 

J,  W.  M..  Connecticut,  wants  actual  experience  in  dynamiting, holes  for  fruit  trees, 
raise  «cateely"moVe"than 'io''bushels   of  com, to  the   acre.      I   used  an   iron  rock  driiraod 

thrhores.  as  all°l  did  after"l'shot  the  holes'wss  to  shovel  out  a  few  shovclfuis''Bnd  set  Ihe 

and  n^"  Ihey  will  ave'rage"seven  feet  tall  and  most  of  Ihem  will  average  twi  Tnches  iii 
diameter,  and  some  larger  than  that  This  ground  was  in  com  Ihe  season  before,  and  the 
patch  was  set  in  straw  and  tended  up  to  September.  One  of  my  neighbors  set  peach  tien 
last  Spring  in  the  spade-dug  system  and  those  trees  made  very  little  growth.  We  hait 
a  man  near  Kew  .Mbany.  .Ind..  who  runs  a  commercial  orchard  system;  he  has  been  try! nr 


years  and  I  heard  him  say  he  would  sei 

no  trees  without  dyn 
and  seen   from   other 

fo"si  f  ™gle™ee™u! 

'a  chr'H'^to""'^'^^ 
of  lot.  which  I  ihink  it 
F.  T.  BORDEN. 

had  died."  First  tried  one.fourih  pound, 
arge  a  hole;  Ihen  used  one-sixth  pound  c 
ed  the  slick  clear  10  the  bottom,  tamped 
hole  easily  in  five  minutes,  one  holding 
eled.     Not  having  enough  dynamite,  two 

trees  in  filling  in  a 

but  found  that  too  he 
arge.     First  1  bored 

tl^'%;;^'  ■ll.g't^t. 

old  orchard  where  ibc 
avy  a  charge  as  it  nude 
n  about  11  to  ij  mches. 

n  Ihrdirt  as  theUhn 
shovel.      Result,  one  of 

sandr  loam  underlaid  by  sand  rock  about  three  feet  below  Ihe  surface.  .Ml  trees  wen 
heavily  mulched  with  straw  early  in  the  season  before  the  drought  began.  Some  of  the 
trees  made  a  new  growth  of  more  than  two  feet  on  each  limh,  while  the  tree  set  in  the  dug 

thai  it  paid  to  use  the  dynamilc.     The  trees  set  were  two  years  old. 

Ohio.  H. 

We  are  using  dynamite  here  for  setting  grape  roots,  and  it  ii  a  good  Ihing  fur 
clay  or  hardpan:  do  not  think  that  it  would  do  any  good  in  mellow  or  gravel  soil.  Il  wmiM 
be   necessary  to   get  the  dynamite   down   in   the  clav   and  to   tamp  the   ground   down  hard 


nondsport,    N.   Y.  J.   W. 

I  trees  I  decided  to  use  dynamite. 

nethod.      For  miking  Ihe  holes   I   i 


then  after  placing  cap  and  fuse  tamped  wet  earth  into  hole.     This  would  loosen  tbe  grsuad 
four  or  five   feet   deep  and  about   four  feel   00  each  side,  in  ordinary   freestone   dd  with 

'^- "  -    -' '—"      "     ■'-  ' "  "»t  year,  where  other  trees  in  tht 

or  died  from  tbe  dry  weithtr. 
n   put   in.     Cost   of   maleriil  foi 

W.  M.  I. 

D,:„lzcdbvG00^IC 


ProDunoit  Nurseryman  Deicribes  Succeasful  Methods 

Hanison  Brothers,  wilh  nurseries  at  Berlin.  Maryland,  have  4,000  acres. 
wbich  coDlain  more  than  200.000  trees,  and  they  are  among  (hfe  leading  nurseiy- 
men  of  the  ELast.  They  have  prepared  a  very  complete  book  entitled  "How  to 
Gio-w  and  Market  Fruit,"  retailing  at  $.30  a  copy,  containing  valuable  infor- 
mation based  on  their  thirty  years'  experience. 

They  say,  "What  is  stated  here  is  the  most  practical  kind  of  hard-won 
knowledge,  for  it  outlines  'how  we  do  it'  in  fruit-culture." 

From  the  chapter  on  "Methods  of  Keeping  Moisture" : 

"SubiailiuB  with  dynamile  ii  ■  l!io roughly  practical  methad.  uid  thould  be 
employed  on   ihm-fouitlu  of   die  famu  of   the   Elut. 

"By  far  die  bol  way  to  Ioomd  >ub»ail  ii  wirh  djmamile.  TKii  it  not  generally 
known,  bat  oichardHli  will  find  diey  can  leduce  tillane  eipeniei  greatly  and  uve 
niuch  bate  widi  il.  The  eiploding  of  from  a  lixlh  to  a  half  pound  of  the  right  kind, 
IWD  or  diree  feet  under  the  lurface,  laoieni  and  makei  fine  all  the  toil.  Young  Ireet 
will  moke  great  itridet  if  they  are  planted  in  dynamited  hole*. 

**Thc  dynairuting  can  be  done  in  orchardi  or  about  tren  of  an;  a^e.  If  done 
rightly,  il  will  accompliih  the  work  without  breaking  o>  tearing  away  any  tooti.  leaving 
llie  »il  in  condition  to  give  the  rooli  twice  the  feeding-ground  they  had  before  and 
providing  perfect  drainage  and  water-atoring  capacity.  The  ute  of  dynamite  il  the 
■ecret  of  luccen  in  growing  fruit  by  mulching  tyitems  without  lo  much  plow  and  haitow 
Ullage." 

From  the  chapter  on  "Cultivation  ": 

"Il  il  neceaaary  lo  break  up  the  lubioil.  whether  there  i*  haidpan  or  not  The 
dynamite  method  uiually  ii  the  che^>etl  al  any  time,  and  it  ii  the  only  way  by  which 
the  work  can  be  done  thoroughly  after  the  tteet  have  been  in  three  or  four  yean. 

"Dynamite  it  the  thing  with  which  to  dig  holei  for  new  tree*,  to  break  up  the 
whole  toil  three  or  four  feet  deep  every  few  yean,  and  to  help  renovate  old  orchardi. 
Iiecauie  it  will  do  iheie  thingi  more  cheapl]'  and  better  than  they  can  be  done  by  any 
other  measi.     If  you  have  fruit  treet.  which  leem  )o  be  ilanding  ttill  and  which  do  not 

Iween   iheoi,    and  the   tree*  will    likely   gel   to   work.      In    a   bearing   orchard,    a   proper 
charge  midway  between  Ireei  ii  alwayi  lafe   and  it  generally  very  eSective." 

From  the  chapter  on  "When  Trees  Will  Not  Bear": 

"Explode  a  charge  of  dynamite  under  each  tree,  and  three  or  four  olhen  a  few 
feel  away.  Mulch  the  lurface  with  a  thick  covering  of  vegetable  matter,  or  by  keeping 
■  ctmilc  inchei  of  duit  under  the  tree.      Feed  with  commercial   fertilizer." 

From  the  chapter  on  "Grapes": 

"V^ei  are  heavy  feeden.  Their  rooti  extend  far  out  and  make  a  net-work  in 
die  hhI.  The  proper  diitance  to  plant  vrill  be  from  lii  lo  eight  feel  apart,  although 
•ometiDiet  ihii  can  be  changed  to  advantage.  Strong  varieliei,  on  fertile  toll,  need  more 
room  than  imalt  growen  on  poor  loil.  Before  planting  it  done,  the  ground  ihould 
be  worked  even  more  thoroughly  and  deeply  than  for  a  tree.  Remember  thai  you  are 
planting  urrkelhing  which  vHII  lait  a  generation,  not  a  crop  to  be  removed  in  a  leoion  or 
(wo.  Plow  the  land,  ute  dynamite  lo  dig  the  holei.  and  have  a  clearance  Intide  ihe 
bole  of  al  leait  twenty  inchet." 

A  Succeis  in  the  Empire  State 


On  our  Mi!    wliich  ii  a  verv  b 

lard  hardpan.  we  c 

an  die  the  hoIci  for  one-half  the 

of  diffltinn  with  wade.    We  now  feel  < 

:onfident  thai  Ihe  ! 

tage.     Lasi  season  wai  ihe  dryew  tvi 

rr  known  in  thi<  , 

were  dug  bv  dvnamite  kept  green  am 

i  grew  righl  along 

deeper  root  lyirem. 

We  uied  onty  one-third  of  a  • 

tich  for  peach  trei 
ur  ground  out.  drii 

■!  and  that  Rave  uh  a  fine  hole  i 

deep  and  a  good  breadili.    We  iiake  o 
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1  inilant.     One  ma 

n  can  keep  a  fair  Eanji  busv  folic 

up  and  putting  in  the  treet. 

HENRY  LUTTS, 

b,  Google 


Cultivate  Spade-iet  Tree*  With  Dynamite 

Wc  frequently  receive  Utien  from  orchardiil*  iUIidb  that  ihe;  had  plukJ  bea 
ia  tlieir  orchardi  a  year,  Iwo  yean  or  three  yean  a(0  which  are  not  doing  well  beuBK  oF 
hardpan  condition*  beneath  the  Hirface  loil  or  became  of  compacted  kilI  or  mtuficieBt 
moiilure  ilorage  capacity  of  loil.  The*e  orcbardiiti  eipicM  ihe  keenest  regret  at  tunaj 
learned  about  tree  planting  with  dynamite  after  their  orchardi  have  been  planted.  Tlwj 
(ell  in  they  believe  their  Ireei  would  be  in  ■  much  belter  condition  had  they  baa 
planted  by  thi*  method. 

If  their  treei  are  alive,  there  i*  no  oecuion  for  repining.  The  iub»il  ia  whidi 
^  tteet  are  planted  can  itill  be  broken  up  by  (ufaioil  blaiting  between  the  tree*.  Tkii 
rejuvenation  work  will  give  the  tree)  the  tame  favorable  iqiportunily  for  growth  and  <li- 
velopment  thai  they  would  have  bad  had  they  been  planted  in  holci  prepared  by  dyainiile 
blaiting  in  the  6nl  place. 

Millioni  of  fruil.  ihade  and  ornamental  Ireci  arc  ilanding  is  the  orchank,  pub. 
yaidi  and  along  highway*  in  ihii  country.  Many  of  them  are  very  valuable  beeaaic  of 
tbe  fruit  they  are  capable  of  producing.  Olhen  are  highly  prized  by  dteii  ownen  lie- 
cauie  they  Krve  to  ornameDl  and  ahade  retidence  properliet  or  parkii  olhen  add  grully 
to  the  appearance  of  city  ilreeli. 

Bui  many  of  theie  Ireei  are  in  an  unhealthy  condition.  Thii  may  be  doc  to 
variout  caiuet.  An  inveitigalion  will  ihow  that  toil  condition!  are  at  fault  a*  often  b>  uy 
other  cauie.  Many  of  ihac  loil  condition!  may  be  remedied  by  lubioil  blaiting  betweea 
the  tree*.  If  the  t<n\  in  which  tbe  tree  i!  planted  J!  compacted  !o  Aat  it  ii  diftcnlt  far 
the  root!  lo  make  healthy  growth  into  the  deep  lubioil,  or  if  die  toil  ii  not  ■oficiindT 
porou)  to  permit  of  the  abioiption  and  itorage  of  moiiture.  blading  urith  djmamiie  will 
prove  an  effective  remedy. 

Following  are  copie!  of  lellen  tending  lo  prove  (he  efficacy  of  diii  trealmnt.  Tbe 
letter*  refer  lo  hath  fniit  and  ibade  treei: 

In  every  part  of  tbe  United  State!  will  be  found  tree!  in  porki  and  along  public 
highway!  ihowing  !igni  of  delerioration.  Somelitno  ihae  conditiou  are  due  to  the  fact 
that  the  treei  are  planted  in  poor  loil;  lometimei  becauie  Aey  are  in  nil  underlaid  with 
hardpan  or  compact  iubioil:  lometime!  becauie  their  root*  grow  out  nndet  oiphalt. 
cement  or  flag  pavemenli  yihich  preveni  them  from  obtaining  the  benefit  of  rainflJI.  !■ 
any  of  theie  caiei  the  uie  of  dynamite  will  improve  the  health  of  the  tree. 

The  Park  Commiiiionen  at  St.  Louii  and  Joplin.  Mo.,  and  Loi  Angela  and  Sob 
Diego.  Cal..  have  recently  uied  dynamite  for  theie  purpom  with  excellent  mult*.  Ia  St. 
Louii  200  Ireei  were  planted  at  a  coit  leu  than  the  work  could  have  been  done  by  labor 

Mr.  Kiedi,  a  Park  Grniroiuionet  of  Ji^lin.  Mo.,  ii  a  member  of  ihe  Naboail 
Park  Anociation  and  intendi  making  a  report  to  the  AiaociatioB  of  llw  rewlb  oltaiKd 
In  hit  city.  Hii  experience  in  planting  walnut  and  black  locnl  tree*  wat  wch  Aat  be 
lay*  he  will  alwayi  pUnt  tree*  with  Du  PonI  dynamite  hereafter. 

Stokiwotok,   Aug.  >J.   leii. 

Last  Spring  I  used  your  dynamile  to  try  lo  improve  an  old  appYt  orchard,  plinHd 
over  60  v<.-ar!  iRu,  which  hai  borne  little  or  nothing  far  Ihe  vimI  (our  veirj. 

The  Irns  were  planed  3d  fert  apart,  and  had  been  baHly  ncBlected  and  uPtrinrniol, 
(rralifitd  at  thrtrault.  "  '  pn  ,  an 

'"'  ""l  lhIi"kS'hc  appl«  arc  much  Targcr  than  iism!. 

I  have  alMi  used  dynamile  in  blaitins  out  rocks,  with  very  good  reinlti.  ind  !"> 
inlcnding  to  use  it  more  cxicnsivcly  anolhc.  vear. 

EI,'r,ENE  r.  EDW.VRnS. 

R^uvenation  of  Trees  V^bin  City  Limits 

EvFTY  nid  town  hs>  many  trcci  along  Ihe  ttreeli  that  ire  failina.  from  one  ciuir  <■• 
anolher.  but  moslly  frtm  root  culling  on  streets  where  sidewilka  have  l>een  laid,  enlliii*  "IJ 


ior'£"wndIr^.''"0f1e''  '^ 
M.  J.  W.\LTKRS. 

,-,  ElyrifcOl""- 


Unpr^udiced  AdTice 
Bhwtiiig  California  Hardpan  for  Trees 

Sjicuuehto,  Cau.  J 

''litem    Em^rt: — I    have    brfn    reading    KTrral    articlei    on    pifiwing 


lilllc    beyond   my    mrani.      "l 
'-  — --    and  find  Et  would  ■ 


■dvlcc 

H  ranging  from  eigbleen 
am  dcslroui  of  pAnling 
lul  find  that  the  COM  of 


eak  the  hardpan  in  <t9  Ihickcit  puK,  alHi  it  is  impoiilble  Id  tell  whether  ,„.  ,„._ 

broke    tlioroughlv  or   not   when  covered   with   two   or  three   feel  of  soil,       I   wiih   lo  know 

'■  ■  " '-"--  ' ' " '.-"E'S"!' ■»    >! 


Ighlv    or    not    when    covered    wilb    two    or    threi 
cood  resulti  by  boring  holes  wilb  an  ordinary 
Ic  nrelve-inch  hole,  five  or  sin  feet  deep,  it  stciua  \ 
be  more  certain  of  breaking  tfarongh  the  hardpan  Ihi 
ral  wells,  and  know  it  would     -"--  -'- 


(The  e 

from  r .  . 

the  hardpan. 


ige      o  you.  ^^^^^  ^ 

T.  N. 


Duld  not  plant  any  haidpan  land  to  trceg  without  blasting  every  tree  hole.  The 
expense  oi  mis  i>  not  to  be  considered  in  comparison  with  the  benefits  thai  will  come  from 
good  tree  growths  and  profitable  bearlDE  orchard*,  as  a  result  of  breaking  the  hardpan.  to 
gtve  the   trees  deep  root  ayatemi. 

We  think  your  proposition  to  drill  well  holes  through  the  hardpan  is  hardly  feaaible. 
In  practice,  it  wilt  cost  to  drill  the  holes,  then  fill  Ibem  with  earth,  then  dig  the  tree  holes, 
,.     .  .,  _.........,,.....■_.      And  after  such  well  holes  are  a.illrd,  the  main 


object    of    haling   the    largest    area   of   ground    prepared    properly 
iccpnipliBlied.     Even   if  this  drilling  coufd  be  done  at  much  less  < 

Thil'S  what  we  do': "        *  ""  "     *""  '*'''*  ""       *  °"      '  ""'"  '"  *'°''°'"y- 

^  First  lay  out  the  orehard,  having  a  whitewashed  peg  where  the  trees  are  to  stand. 

Then,  instead  of  using  the  ordinary  tree  planting  boards,  make  one  at  least  ten  feet  long. 
This  board  is  made  out  of  a  one  liy  four,  by  twing  inch  holes  in  the  ends  and  midway 
between  Ibem  making  a  shaped  notch. 

In  using  this  implement,  place  this  notch  aver  the  tree  peg.  and  set  two  pegs  through 

the  end  pegs,  and  the  notches  in  the  board  indicate  the  exact  position  where  Ihe  tree 
should  b«  placed. 

Now  dig  an  ample  tree  hole  to  Ihe  hardpan,  and  drill  into  it  according  lo  its 
thickness.     From  your  description  of  the  hardpan  this  will  be  an  easy  malter. 

amouiil.     The  object  to  be  obtained  is  a  thorough  breaking  and  cracking  of  the  hardpan,  and 

often  better  than  a  more  violFnl  enplasion.     Good 'judgment  and  some  experience  will'^^on 

nTnamitels  ™de  of  different  slrengths"  "^  Tnger' or"shortc?  slicks'' can' be "uKd! 
Where  tbe  hardpan  is  a  thin  taver.  and  more  or  less  seamed,  it  may  be  belter  to  dig  a  small 
hole  lo  ththudp^n  'j'j,""g„^"JJ*"?^'5J^''j'j'/"  o?'w'he«'lhe°'Bu"o'il'^irof"'a  close    tenacio 

iwint  where  the  tree  peg  was  removed,  and  explode  a  charge  heavy  enough  to  thoroughly 
•halter  the  aubaoit. 


SucceM  With  California  Hardpan 

ARLINGTON  HEIGHTS  FRUIT  COMPANY. 

Riverside.  Cal..  December  16.  1911. 
CenMemen: 

Some  ten  yeois  fgo  we  began  ihooting  in  our  orchaidt  where  hardpan  conditiou 
tiiOei.  You  will  ippieciale  ihal  in  moti  ditlriclt  In  Cabfotnia  ihe  hardpan  eiiils 
to  I  greater  or  lesa  eilenl.  Wilb  ui  it  is  not  found  (o  any  great  extent,  bol  rather  in 
deposits  bete  and  there.  Where  found,  whether  near  ihe  surface  or  deeper  down,  it  i> 
a  great  delriment  lo  the  proper  and  rapid  developmenl  of  the  Ireea,  and  their  profilabls 
prodnctioa  when  grown. 

Far  ihi*  reason  ws  delermtned  upon  shalleting  ihe  hardpan,  and  al  firal  il  was  an 

rnive  mailer,   for  we  used  the  dynamile  and  then,   in   order  lo  make  a   very  thorough 
blew  ibe  hole  afterwards  with  from  one-half  lo  a  full  keg  of  black  powder.     Al  timet 
We  ihaltered  ibe  ground  for  a  radius  of   from  ten   lo  twelve   feel  and  blew   the  toil   and 
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Orchard  Rejuvenation  in  California  Hardpan 


I  shawiDl  metliod  ulapted  to  rejuveoMa  4n  orcbvd  irovc. 
(See  page  27) 
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lunlpaB  aul  of  die  immediate  vieinilj  of  ibe  cKaigc.  Tke  hole,  ihiu  m&de.  we  filled 
widi  muiiire,  luing  ■  conudcraliU  cnunlilr.  We  vreie  ■•(if&ed  very  toon  after  the  Ent 
work  wu  done  Hme  tea  yean  ago  Uul  «4iateve[  the  coat,  il  wai  well  worth  the  doing. 

We  have  continued  doing  thit  work  and  at  all  timet  have  been  well  repaid  for  the 
apeue.  Our  tucceH  here  with  thit  work  ted  u>  to  >hool  the  ground  where  hardpaa 
coodiKoBi  ihowed  up  when  planting  the  orchard,  and  our  tucceu  with  that  hai  led  u*  la 
Aoot  the  toll  wherever  it  could  not  be  eatily  penetraled  by  the  root  lyilem  of  the  young 
treei. 

Fifteen  cenli  tpent  in  ihii  waf  in  heavy  toil,  prior  lo  planting  of  a  joung  orchard 
■nd  a  larger  uim  lucd  wherever  hardpan  conditioiu  eiiil,  will  many  timet  aver  repay  the 
cott  whedier  in  an  old  grove  or  in  the   planting  of  a  young  grove. 

In  an  old  gn>ve  il  open)  the  toil  and  permit!  (he  water  to  go  in  in  larger  quantitiei. 
anich  larger  quantitiet.  It  makei  the  rool  tjilem  of  the  treet  penetrate  lo  greater  diilancei 
from  4te  tree*  and  to  greater  deplhi.  In  the  young  orchardi  it  givei  greater  field  for  the 
young  tree*  to  tpread  out  their  feelen.  The  water  will  penetrate  and  ditlribute  iltelf  much 
more  freely  and  much  more  effectively  and  in  much  greater  quantities, 

I  do  nol  haitale  in  adviiing  alwayi,  everywhere,  to  examine  the  tubtoil  condi- 
tiotu  in  any  area  about  to  be  planted,  in  order  lo  determine  what  canditioni  are  lo  ba 
met  and  hew  lo  meet  them.  Ai  a  general  diing,  hardpau  li  nol  a  delrimeot.  il  it  eaiily 
■haltered  and  ihe  candiliotu  eaiily  controlled  under  our  preient  methodi  of  agricultural 
procedure.  Do  not  hetilale  to  me  powder— Dupont't — m  you  can  find  nothing  belter. 
Your*  truly, 

JAMES  MILLS,  SupennleDdenl. 

PrevMits  W^ting  Due  to  Hardpan 

Mr.   George  Rounlhwaile,  of   Rivenide.  .California,   wrilet: 

71w  UK  of  dynamite  in  our  orange  orchard  ha>  been  a  decided  tucceu.  Our  lut- 
face  toil  it  of  a  fairly  heavy  red  granite  quality;  grade  for  flow  of  irrigating  water  6 
to  12  feel  in  660,  Ireet  let  2li22  feet  apart.  Gauge  canal  water,  period  or  irrigation 
every  42  days  with  a  head  of  30  mioera'  inchet  continuout  Bow  for  three  dayt  and  nighti; 
4  or  5  furrowi  between  tree  rowi;  4  cullivatiom  after  each  irrigation.  Above  data  ii 
common  to  ihii  locality.  February  20,  1899  (having  been  owner  of  property  for  two 
Jican),  we  fotmd  a  portion  of  botlom  of  one  10  acret  that  wat  eiceedingly  hard  tg  keep 
Ireet  from  wilting  after  30  dayi  from  time  water  wat  applied.  We  found  condition!  of 
hhI  at  per  tketch  encloKd.  The  majority  of  treo  took  three  holei — with  three  cartridge! 
of  No.  2  Dynamite  to  each  bole.  MotI  of  the  holet  were  drilled  with  chum  drill,  thou^ 
■  few  had  to  be  drilled  with  hammer  and  all  were  ilanted  toward  tap  root  a!  "liftert,' 
at  dote  to  tree  to  work  comfortably:   fuiet  cut  »  diey  would  not  all  go  oS  together. 

Retulti— Very  few  roota  were  broken,  a  hole  opened  al  lurface  of  nol  over  18 
inchet  in  diameter.  Cracki  in  ground  radiating  from  hole  20  Feet  in  length  from  1  inch 
wide  lo  0.  A  (light  tingeing  of  leavei  from  fire.  After  treatment,  holei  cleaned  of  hard 
ted  adobe  and  alternate  layen  of  well-rotted  ttable  manure  and  lurface  toil  filled  in. 

Water  Wat  dien  run  into  holei,  tome  of  them  taking  10  inchet  For  24  houn  before 
filling,  and  !ince  the  tummer  of  '99  have  had  no  further  trouble  from  Ireet  wilting.  Have 
not  done  any  more  blatting  but  am  ture  thai  al  leait  one  hole  blown  about  equal  diitance 
between  Ireet  would  be  of  further  benefit.  The  cait  of  doing  above  work  in  1899.  for 
powder,  labor,  manure,  etc.,  wat  76  centi  per  Iree. 

I  am  of  the  opinion  that  the  queitian  of  keeping  up  the  activity  of  the  older  orchardi 
it  nol  all  one  of  water  and  fertilizer!.  Ai  a  great  many  grovet  or  portions  of  them  thow 
hard  ttrala  ihal  do  nol  permit  the  free  circulation  of  moitture  in  lub-tlrala!,  we  would 
never  be  affected  with  an  eiceti  of  !nb-moi!lure  a!  we  are  loo  high  up  on  Meia,  lo 
drainage  would  be  O.  K.  I  am  aho  !ore  that  a  great  many  caia  of  gum  diieaae  are 
eau!ed  by  the  want  of  proper  circulation  in  tub-!lrata!,  which  cauiet  the  water  lo  itand 
around  root!  and  !our  tame,  letting  up  the  diteaie. 

Eorroil's  Note:  Althou^  we  do  not  adviie  blaiting  hole!  under  growing  treet, 
believing  that  we  can  accompliih  juil  at  good  retulti  by  blaiting  holei  between  the  rowt 
of  treet,  we  think  Mr.  Rounthwaite  ihould  be  given  due  credit  for  hit  original  ideal  on 
helping  orange  treet  by  breaking  up  hard  itratai  under  them. 
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For  Shade  and  Ornamental  Tree* 

Oflenlinet  dynamile  t>  mon  oeccMary  In  ibe  (JaDtiog  of  dude  aod  t 
Irea  ihia  for  fniit  trea.  The  fruil  grower  gencially  hu  moie  lalilude  in  ike  Kleclioa 
of  ihe  loCBlion  of  Kii  oidiard.  He  tmj  plant  in  one  field  or  anolher  at  beil  niili  h» 
purpoK.  bill  ordinariljr  ihe  localioni  of  omamenlal  and  ihadc  tim,  •hnibbeir  and  bedgc* 
are  brought  about  or  Bved  by  the  localiou  of  biuldingi,  parka,  elc  In  nich  caMa,  advene 
toil  coadilioni  muil  be  conqueied  lince  ihej  cannot  be  avmded.  Somehmei  theie  advena 
•oil  coDditian)  will  bave  been  caiued  by  grading,  in  the  proceu  of  which  all  lop  ioil  may 
have  been  removed  and  ike  Iree*  iku)  forced  lo  live  on  recently  eipoaed  nbaoil  maleiial. 
la  olher  caiei  rock  and  bardpan  may  be  underlying  the  logical  loeatiou  of  tnea  aid 
ikeie  undeiirablc  condition*  muil  alu  be  remedied.  In  caiei  of  diii  kind  blaating  kolei 
wilh  dynamite,  if  the  treei  are  Id  be  planled,  or  blailing  between  ihe  lrt«t  lo  rejuvoalt 
l^etn,   if  they  are  already  growing,  may  prove  very  efficacioua. 

la  planting  Ireo  on  poor  aoil  it  ii  adviiable  lo  blail  a  larger  hole  than  would 
ordinarily  be  required  ao  thai  fertilizer  may  be  depoiiled  below  ibe  rool*  and  the  root* 
ibeauelvet  uirrounded  by  good  top  loil  wilh  which  the  bole  may  be  Elled.  Dynamite  ia 
eipecially  valuable  in  prepariDg  holei  of  diii  kind. 

In  planhng  oraaraenlal  hedget  il  ii  adviiable  lo  blail  a  ditch  along  the  line  wberv 
it  ii  inteaded  to  plaal  the  hedge.  Thii  may  be  filled  with  rich  lop  toil  mixed  with  ibcIi 
ueceiury  chemical  ferliliiert  a>  may  be  required  (depending,  of  coune,  upon  iba  con- 
dition of  the  toil)    and  ihua  avoid  having  tiraggly.  poorly  dnelc^d  hedge  rowi. 

Grape  Fruit  Growing  With  the  Aid  of  Djrnamite  in  Florida 
Orchard  of  H.  M.  FlagW 

Thit  grove  ii  located  lea  mile*  toudi  of  Miami  cootiiting  of  60  acrct  of  laad 
on  which  are  6000  young  Iteallby  bearing  (rape  fruil  tree*  of  the  beat  varicliea. 

The  preparation  of  the  land  for  ihii  grove  wai  commenced  In  I9D5  and  the  tree* 
were  planled  out  during  the  Mme  year.  The  land  ii  hi^  rocky  pine  land  with  oaly  a 
tmall  depth  of  toil  or  humui  ai  nirface  toil  and  underlaid  wilh  a  coraliue  rock  baiit 
containing  about  BT/'n  limettone,  which  ii  prevalent  [hRHighoul  thai  leclion,  and  in  furniah- 
ing  the  roolt  of  these  grape  fruit  Ireei  Ihe  natural  and  eaiy  grmvth  which  it  neceuary 
dynamite  proved  eilremely  tatitfaclory  and  moot  inexpentive. 

The  proceH  enlailed  ihe  boring  of  holei  a  few  feel  down  and  the  exploding  of 
dynamite  at  tree  planling  diitancei  which  lootened  the  earth  tufficieoily  for  good  culliTa- 
lion.  After  (he  toil  it  prepared  lo  ihii  eilent.  all  thai  il  requirei  ii  ferliliialion.  which 
il  an  ettenlial  element  incidental  Id  the  growing  of  cilnu  fruit  in  all  tectioni,  which  ii 
applied,  ai  a  rule,  about  twice  a  year. 

Tbia  it  the  firil  year  thai  the  Kendal  frove  hai  home  any  crop  of  conicqutficc.  die 
yield  amounting  lo  4300  boiei,  which  it  excellent  coniidering  the  age  of  the  grove,  NcxI 
year  the  crop  will  approximate  13.000  bcxei  and  pul  the  grove  at  the  advanced  age  which 
will   guarantee  large  and  profilahle  yieldi. 

The    above   Wat   received    from    Mr.  J.    E.    Ingraham.    Vice-pmidenl 

of   Ihe    Florida   Eait   Coait    Railway.    St.    At:puline.    Florida,   under   yfhot 

•cperviiioo  the  Kendal  Gtove  ii  conducted. 

Planting  Walnut  Treei  in  California 

I  planted  100  walnut  Ireet  ihit  year  with  explnivei  and  ihey  have  already  grown 
larger  ihan  ihoie  1  planted  the  year  before  where  I  did  not  ute  any  powder  in  diggina 
the  holei.  The  powder  beati  anything  I  ever  taw  for  making  ihe  treei  grow  fait.  My  laad 
il  mixed  with  und  and  il  ii  moilly  black  loam.  I  drilled  my  holet  leven  feet  deep  ud 
then  put  in  a  half  ilick  of  IHerculet  No.  2,  40%  and  a  handful  of  Oiampioa  and  lamp^ 
the  holei  light.  After  the  exploiion  you  could  ihove  down  a  tlick  lo  a  deplfa  of  lea 
feel,  and  1  do  not  Bgure  my  coil  over  2Gc.  per  hole.  Il  would  coat  many  Hmei  ai  much 
to  dig  them  by  hand  and  then  the  holei  would  nol  be  half  at  good  at  thote  dug  with 
powder.  [  have  been  uiing  powdsr  for  many  year*,  hut  never  before  for  tree  planting 
but  hereafter  all  my  Ireei  will  be  planled  wilh  powder,  u  there  ii  nothing  like   it. 

JAMES  GRUBB. 

Tudor,   Sutter  Co«inly.   CaL 
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'     French  Pnrnm  Do  Wdl  in  Bluted  Hole* 

Saratoca,  Cal.,  Sept.  17.  1911. 
CenlJenwn: 

My  experience  with  dynamite  in  ui  oichatd  hoi  been  confined  to  lemovinti  dia- 
eaacd  Aad  dead  treei  and  ^jcniDg  hoia  to  plan!  new  treci.  I  have  fouDd  ihii  method 
much  more  rapid  and  hence  much  cheaper  ihaji  by  digging,  ll  alio  leava  the  loil  in 
ideal   condition  for  planting  the  new  tree. 

There  wm  >  block  of  five  Irea  that  had  been  replanted  each  year  (or  four  jeara. 
withoul  getting  one  to  grow.  Laat  (all  the  holea  were  dug  a>  uutat  and  in  the  bottom 
of  eacK  hole  we  exploded  a  itick  of  Herculei  No.  2  (40%)  Dynamite.  The  tree) 
(French  prune)  that  were  planted  In  thete  holea  lail  winter  are  the  ilrongeil  leitimoniala 
to  the  value  of  lliia  proceu  that  could  be  offered,  lending  out  new  ihoali  lii  and  eight 
feel  long.  In  planting  young  tree*  in  virgin  toil  the  umc  reiulti  have  followed.  a>  it  ao 
tborou^ly  looaeni  up  the  hard  ground  that  the  young  rooti  have  every  opportunity  to 
■tart,  cauaing  the  tree  to  make  a  vigoroui  growth  the  firit  year,  which  it  moil  eaiealial  lo 
the  vahw  of  the  tree. 

Yourt  truly. 

GUY  U.  SMITH. 
Stale  Auemblyman.  36lh  DiatricL 

Saves  Dying  Orchard  By  Blasting 

I  noted  on  one  or  two  uccasionB  atlU:lc3  appearmg  in  currrnl  magaiinfii  and  naper 
on   tlie   uie   of   dynamite   in   breaking   up   >iib»i1   and   lutlivalinit   in.  general,   especially ,  in 

to'^the  fact  tliat  there  waa  a''hard|>an  Ihw  «n"in*Siii'««l?on*of"lht  coSnlVy'  unSer'ihe"'iup 
■oil  It  the  deplh  of  two  or  three  feel,  which  in  rainy  weather  allows  no  moisture  to  penetrale, 
making  Ihe  ground  soggy  for  the  lime  being;  and  then  during  a  dry  soell,  with  no  moisture 
pbtainable  from  bfnealh  llie  hardpan.  it  is  only  a  matter  of  a  short  lime  before  Ihe  giound 

dynamite  a  trial,  for  the  trees  were  practically  at  a  slandsiill"  jor  the'pas^t  1hree'"y"ara°Bn*S^I 
knew  it  could  do  no  harm,  and  I  miisl  say  that   I  an.   more   than  elated  over  the   results. 

soil'down  lo^hf  hardpan,  and  afler  cleaning  out  the  same  I  drilled  thToiigh''lhe  "hardpan  »nS 
broke  that  up  nicely  with  another  small  charge.  The  trees  planted  in  this  manner  are 
running  away  from  the  test,  and  at  the  same  lime  those  trees  that  I  simply  cultivated  with 
dynamite  have  shown  marked  improvement  over  those  that  were  simply  worhed  the  old  way. 
Although  I  have  had  only  one  seaaon  to  observe  these  reinlta,  I  really  expect  better  results 

I  may  add  that  the  time  and  labor  saved  is  by  no  means  a  small  item.      By  u^inE 

™  reaKinable"  distance.'*  vFlth* such"  gra"fymg'refulls   it*  ma"ki's'  a   fdlow"f"fl''Ead''  whtn"he 

'flMure  "you  from  no'w  on'Twiu'be  dynamite  for  STiV'.  """  '""  """"      '^"^      ''  °      "''^'  '" 
Very  truly  yours. 

PAULC.  ItlSCHOFF. 


Plants  Six  Hundred  Acres  of  Citrus  Fruits  With  Dynamite 
For  $6.00  an  Acre 

WooDUkKE,   Cal.,  June  30,   1911. 

During  Oie  piut  ihtee  years  we  have  set  out  six  hundred  acres  of  lemon  and  orange 
Ireet  and  m  every  initance  have  used  a  stick  of  your  dynamite  (Red  Cross)  in  the  hole 
wlwie  the  tree  was  planted.  The  trees  are  all  healthy  and  doing  fine.  There  i>  ■ 
very  marked  diference  between  the  trees  thai  were  set  in  this  manner  and  those  not 
dynamiied. 

In  uaing  this  dynamite  we  bore  a  hole  three  feel  widi  a  two  inch  auger  at  a  coil 
of  about  two  cents  per  hole,  w^ich.  with  the  coal  of  the  dynamite  and  the  labor  in  exploding 
same  for  ninety  holes  per  acre,  it  aboul  $6.00  per  acre.  There  is  no  other  manner  by  which 
ihe  ground  can  be  prepared  so  well   for  planting  al  diii  cosl. 

WOODLAKE  ORCHARD  CO..  By  G.  F.  Stevenson. 
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DynamhfrMt  Trees  Show  300%  Better  Growth 

SHENANDOAH  VALLEY  APPLE  LANDS  COMPANY. 

Wavnesboko.  Va..  October  17.  1911. 

I  look  our  orchard  development  foreman  out  lo  ihe  fi«idi  where  you  were  ""^■■t 
ihe  demowlration  of  tcec  planling  wilh  dynunile  lul  April.  M;  foreman  uw  at  ooce 
ike  merit!  of  your  method  in  planting  and  wc  followed  your  inttructiont  in  icItiDg  2,000 
apple  treei  widi  the  fallowing  reiulla: 

The  200  Ireet  that  we  planted  in  the  old  method  of  digging  the  hole  with  pkk 
and  ihovel  came  through  the  growing  leaton.  a  very  dry  one,  wilh  an  average  gnnrrfi  of 
about  ill  inchcL  The  1.800  lieet  thai  we  planted  wilh  your  Red  Crou  AQ%  Dynamlle  today 
•how  an  average  growth  of  eighteen  to  Iwenty-fouc  incha.  and  ihey  are  the  ilrongett,  moil 
vigoroui  young  Ireei  oul  of  the  6,400  [  have  impeded  during  the  lait  month,  and  on 
referring  lo.  our  planting  recordi,  I  £nd  that  ibe  coti  of  planting  wilh  your  dynamile  i> 
cODiidersbiy  under  the  coit  of   the  old  method  of  digging  ibe  holcf. 

We  are  very  well  pteawd  with  the  re«ull*  obtained  from  Red  Croat,  both  a*  lo 
coil  and  reiulli,  and  I  wai  luipriKil  lo  tee  how  readily  our  men  leained  to  luc  ihii 
dynamite  and  bow  proficient  they  became  wilb  a  lillle  practice;  we  had  abwhilely  no 
injury  and  I   find  ihe  old  idea  thai  dynamite  ii  dangeroua  to  handle  ii  all  "bunkum." 

We  are  pluming  to  plant  4,000  apple  Ireei  next  ipring.  and  we  want  you  lo 
•end   any  "doubling  Thomai"   up   lo  our  orchard  lo  lee   thii  work   dooe. 

H.  H.  MACIE.  Secretary. 

Frmn  a  Prof  eMor  of  Horticulture 

BoEEMAN.  Mont.,  Del.  3.  1911. 

I  have  been  very  much  ialcretted  in  the  work  which  you  are  curying  on  lo  demoa- 
■Irate  the  value  of  dynamite  upon  the  fann,  but  1  am  cipecially  intereiled  in  die  nae 
of  ihii  material  in  planting  lieei.  both  ai  a  meant  of  digging  the  holet  and  at  a  mram 
of  thaking  up  die  lubioil. 

II  hat  been  inlimaled  by  tome  that  the  fruit  Ireei  in  lome  of  onr  irrigated  tectioDi 
■re  thai  low  rooted,  and  il  it  no  doubt  true.  Two  condiliont  are  mel  wilh  in  arid 
■ectiont,  which  1  believe  do  induce  fruit  Ireet  lo  root  ihallow.  One  it  a  hard  tub- 
(oil.  through  which  the  tree  rooli  are  unable  lo  force  ^ir  way.  Thii  layer  of 
lubloil  it  often  diin  and  could  eatily  be  ihaken  up  wilh  dynamite.  Once  the  tdoIi 
of  the  young  treei  are  through  ihii  toil,  they  would  find  condition!  for  growth  good 
below   thii  hard  layer,   commonly   referred   lo  at  hardpan. 

Another  condition,  which  it  )uil  at  frequently  reiponiible,  I  believe,  ii  a  dry  tub' 
toil  which  doet  nol  invile  the  growth  of  roott  in  thai  direction.  In  tfiete  arid  regioua 
many  of  our  young  orchardt  are  planted  upon  raw  land.  The  tubioil  it  naturally  very 
dry;  and,  if  the  toil  it.  rather  fine,  it  may  be  teveral  yean  before  the  irrigated  water 
applied  will  reach  the  depth  lo  which  tree  roott  normally  go.  But  until  itte  moiiture  it 
there,  the  roott  will  teek  the  lUrface  toil  where  the  moiiture  lupply  it  plenKful.  And  when 
once  Ihe  tree  hat  eitablithed  ihit  ihallow  lyitem  of  roott,  it  doei  nol  change. 

The  UK  of  dynamite  in  planting  would.  1  am  ture,  break  up  the  lubtoil  and  ^low 

the  irrigation  water  applied  ihe  firtt  leaion  lo   rapidly  lettle  to  ihe  lower  toil   and  attract 

the  rooti  of  the  young  Ireet  in  thai  direction.     The  roott  well  down  in  die  loil  are  away 

from  fluctuating  temperature  and  moiiture  condiliont  and  are  belter  able  to  terve  the  tree. 

O.  B.  WHIPPLE.  Horliculturiil.  Montana  Agricultural  College. 

A  DirecfaHT  of  Agriculture  Convinced 

Sacramento  Valley   Irhication  Companv. 

During  the  pait  week  your  Main.  Jonei  and  Doremut  have  given  the  farmeit  of 
Glenn  County  a  very  fine  demonitralion  of  the  ute  of  dynamile  in  farming. 

There  ii  no  queition  but  that  hundredi  of  poundt  of  your  Red  Croat  Dynamile  will 
be  uied  here  during  the  neil  year  at  a  retult  of  ^e  work  of  your  repreienlativei. 

While  there  it  no  hardpan  through  thli  tection  of  the  wett  itde  of  the  Sacramekto 
Valley,  the  lootening  up  of  a  big  body  of  toil  in  land  where  Ireet  are  lo  be  planted  will 
give  the  tree  roott  a  perfect  environment  (or  growth  and  development,  and  be  of  grcal 
value.  The  opening  up  of  landi  that  have  been  pattured  when  wet  and  otherwite  abuted 
will  be  accompliihed  by  ihe  ute  of  dynamite  in  a  very  effective  manner.  Your  work  here 
it  appreciated.  W.   S,  GUILFORD, 

Director  of  Agricollnte. 
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Orchard  Manager  Prorei  Value  of  Dynamite  in  Tree  Planting 

Staunton.  Va..  Auguii  14,   1911. 

While  [  had  been  s  6nn  believei  In  the  UM  ot  driiUDile  for  ihii  pucpoK.  1  had 
never  had  an  opportunilr  (□  make  a  pracHcal  demoDilration  of  it  until  during  the  planting 
■eaioa  of  lait  ipriag,  when,  acting  ai  manager  of  the  Pell-View  Orchard  Company,  neat 
FubertvilU.  Augiuta  County,  Va..  1  undertook  to  kI  tome  young  tr«i,  and  determined 
Id  uie  dynamite  in  blowing  the  holet.  1  had  wvetal  varjetiei  of  loil,  a  portion  of 
which  wai  underlaid  with  rotten  tiate,  and  after  itaking  out  the  orchard,  I  lued  from 
one-third  to  ooe-half  ilick  of  dynamite  planted  three  feel  in  the  ground  for  blowing  the 
hole*.  I  uaed  an  oidinaiy  ileel  and  hammer,  and  in  many  intlancet  a  hand  crow-bar,  for 
putting  down  ihoe  holet.  and  after  capping  and  futing  the  piece  of  dynamite,  we 
lamped  it  well  in  the  ground  and  found  that  it  broke  up  the  clay  lubioil.  and  where  It 
came  in  contact  with  the  rotten  ilate.  the  ilate,  oflentitnei  ai  deep  ai  five  feel.  I  found  upon 
inveitigaliou  that  the  loil  ittelf  wu  broken  up  two  or  three  feel  around,  M>  thai  there  wai 
•baolulely  no  difficulty  in  digging  the  bolo  for  the  treei. 

1  lued  a  unall  boy  with  a  ihovel.  and  found  that  he  could  clean  out  the  hole. 
throwing  ihe  dirt  to  one  «ide,  with  the  grealeil  eaie.  and  did  il  very  fait.  Very 
little  of  the  dirt  wai  thrown  up  or  left  above  the  lurface  of  ibe  ground.  The  concu>- 
•ion  make)  little  noiie.  and  if  handled  carefully,  there  it  practically  no  danger. 

We  planted  the  treet  late,  in  the  very  beginning  of  what  hat  proven  the  moil 
protracted  and  Kriout  drouth  I  have  ever  known  in  thi*  locality,  and  it  hat  been  particularly 
haid  on  young  Ireei. 

The  part  of  the  experiment,  however,  which  intereiled  me  mott,  and  which  I 
think  wai  of  practical  and  beneficial  remit,  <^vioui  to  anyone,  wai  that  afler  planting 
the  tree*  it  wai  noticeable  that  from  two  to  three  feet  from  the  Irunki  of  the  treei  the 
ground  warn  diilinctly  damp.  We  uicd,  of  coune,  the  lopioil  only  to  £11  in  with,  which 
wai  tamped  well,  and  while  the  drouth  wa*  diilretiing  to  the  balance  of  the  land,  and 
mthout  having  a  particle  of  rain,  it  could  be  obierved  with  the  naked  eye.  and  upon 
doaer  inveitigation.  that  the  ground  around  ^  treei  wai  mojtt  and  damp.  A  gentleman 
interated  with  me.  who  did  not  approve  of  the  uie  of  dynamite  became  of  the  eipente 
and  the  fact  that  il  leemed  eiperimental,  obierved  ihit  fact,  and  tuggetted  to  the  Foreman 
that  my  attention  be  not  called  to  it,  laying  that  if  1  obierved  thit  1  would  certainly  dyna- 
mite the  whole  orchard. 

I  contemplate  planting  tome  fifteen  hundred  young  treei  ihii  fall,  and  will  moit 
certainly  uie  dynamite. 

I  mi^l  add  that  in  placing  a  hole,  if  I  found  rock  near  the  lurfaoe,  I  uied  oflen- 
bmet  •  whole  ttick  of  dynamite,  which  would  generally  do  the  work  very  effectually. 
WM.  A.  PRATT,  Manager, 

Pell-View  Orchard  Co..  Inc. 

California  Hardpan  Conquered 

OuECA  Branch 
Growers  of  Sequoia  Brand  Fancv  Fruits  ano  Grapes. 

DiNUBA.  Cal..  October  7.  1911. 
The  Ireet  planted  latt  tpring,  for  which  the  land  had  been  dynamited,  are  doing 
eiceplionally  well,  in  fact,  much  heller  than  1  eipected.  The  demonitralion  you  gave 
convinced  me  that  the  value  of  Du  Pont  eiploiivei  cannot  be  overeilimated.  My  land 
had  a  heavy  ilratum  of  hardpan  it  an  average  depth  of  one  and  one-half  feel,  and  under 
thii  hardpan  wai  a  very  good  and  lub-irrigaled  nibioil.  After  blaiting  the  holet  and 
planting  the  Ireel  ihil  ipring  they  have  not  had  one  drop  of  water,  either  dirough  irrigation 
or  rainfall,  and  now  ihey  are  in  very  fine  condition. 

Z.   M.   DICKEY.   Manager. 
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General  Adnce  on  Tree  Planting 

Setting  Trees  With  Dynamite  to  Contore  Moisture 

ARTHUR  E.  COLE,  Prop,  Hif  h  Point  Fara  and  Nnnaiy,  Chamblso,  C*. 

Over  a  large  portion  of  our  country  is  a  hardpan  of  shale  or  dghl 
clay  near  the  surface.  It  is  a  menace  to  the  productiveness  of  trees  and 
■II  vegetables  which  root  deeply.  The  scienliEc  principle  involved  is  the 
inability  of  such  a  subsoil  to  absorb,  retain  and  give  back  to  growing  crops 
the  essential  moisture.  On  such  land,  the  water  soaking  through  a  thin 
t^Moil  fails  to  penetrate  and  linds  a  second  drainage  on  this  sub-surface, 
draining  off  in  "Wet  Weather  Springs"  or  standing  in  surface  suspense  as 
"Bogt."  Land  in  this  j^ysical  condition  (ails  of  an  agricultural  dividend. 
Put  in  proper  physical  condition  this  same  land  becomes  highly  profitable. 
The  way  to  proceed  is  by  usbg  dynamite.  Probably  no  process  of  plow^g 
known  to  agriculture  can  produce  the  good  results  in  breaking  up  a  ti^t 
atibsoil  that  does  this  blasting  with  Du  Pont  Dynamite. 

Planters  of  clover  and  alfalfa  realize  this.  Orchardists  have  come  to 
accept  it  as  final.  Strawberries  and  all  crops  requiring  a  great  amount  of 
moisture  respond  to  its  use  in  a  way  almost  unbelievable.  Short  lived  crops 
like  tomatoes  and  cucumbers  will  continue  to  bear  through  the  long  season 
^ere  the  hills  are  shot  with  cartridges  of  dynamite.  Figs  produce  a  crop 
the  hrst  year  after  being  set  where  dynamited.  The  writer  can  see  this 
from  his  back  door  as  he  writes.  This  new-found  process  is  the  foundation 
of  a  new  era  in  agriculture  and  horticulture.  It  is  the  horticultural  applica- 
tion that  this  article  aims  to  emphasize. 

At  the  present  time  many  thousands  of  trees  are  being  set  in  young 
orchards  all  over  the  United  States.  Such  a  boom  in  apple  and  pecan 
planliDg  was  never  before  known.  It  is  a  logical  answer  to  an  unsup- 
plied  demand.  Tlie  question  is,  will  these  orchards  endure — will  they 
pay?     The  answer  rests  largely  with  the  mode  of  setting. 

In  orchard  setting,  the  use  of  dynamite  is  advised  in  practically  all 
toils.  The  pecan  naturally  flourishes  on  the  deep,  moist,  alluvial  soil  of 
river  and  creek  bottoms.  Nature  has  put  it  where  it  will  not  suffer  from 
drought  in  the  long,  hot,  dry  summer  and  autumn  through  which  it  must 
bold  and  mature  its  late  fruit.  We  can  move  it  to  our  grove  or  back  yard 
and  succeed  vrith  it  by  conserving  the  moisture  by  dynamiting  the  ground. 

The  method  of  dynamiting  follows  under  discussion  of  apples. 

Watermelons  and  peaches  should  be  dynamited  because  they  require 
great  moisture,  being  fruits  composed  largely  of  water,  but  of  all  fruit.s 
demanding  an  unfailing  and  continuous  supply  of  moisture  the  apple  and 
pecan  lead.  Therefore,  it  is  imperative  that  we  dynamite  as  an  artificial 
means  of  ctmserving  the  moisture.  Unlike  all  other  fruit,  the  apple  grows 
on  the  end  of  a  twig  of  new  wood,  a  twig  which  bears  no  more.  The 
i^tple  being  a  biennial,  sets  its  fruit  bud  for  next  year  during  July  and 
August  of  this  year.  So  we  see  this  hard  condition  imposed:  a  winter  apple 
must  make  its  new  growth  of  wood,  hold  its  foilage,  mature  its  present 
crop  of  fruit,  and,  if  it  is  to  produce  again  next  year,  the  little  tender  twig 
bearing  an  apple  must  mature  a  new  fruit  spur  or  twig  alongside  of  it  to 
bring  forth  a  healthy  fruit  bud  next  year.  And  all  this  during  a  long,  hot 
nimmer  or  autumn.     The  demand  for  moisture  is  enormous. 
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What  if  the  tree  is  shallow  Mt>  What  if  the  rooti  trail  along  cIok 
to  the  dry  lurface?  What  if  the  tree  is  on  a  dry  ridge  or  hillside  baked 
by  the  summer  sun?  What  if  on  thin  land,  starved  for  both  fertility  and 
moisture?  The  answer  may  be  total  failure  or  partial  failure  and  short 
lived  trees,  or  a  partial  crop,  or  a  crop  only  every  other  year,  or  a  large 
per  cent,  of  drops,  or  defoliated  trees.  READER  I  Observe  and  mark 
well.  Your  orchard  dividend  and  its  future  success  is  in  balance  when 
you  set  your  orchard.  Remember  you  can  never  set  it  over  the  second 
lime.  No  amount  of  regrets  can  retrive  a  mistake  made  in  the  setting. 
You  will  spend  much  money  bringing  your  orchard  to  a  high  standard 
by  the  allotted  time  for  it  to  begin  to  bear,  but  no  amount  of  money 
expended  in  after  years  can  correct  a  mistake  at  planting  tiroe.  You  may 
have  in  mind  plowing  out  a  deep  funow  for  your  row,  but  remember  that 
that  furrow  can  never  be  plowed  again,  and  the  root  system  will  be  in- 
fluenced to  confine  its  growth  to  the  small  amount  of  pulverized  soiL  Holes 
may  be  dug,  broad  and  deep,  but  like  a  large  plant  in  a  small  pot,  the 
hard  walls  of  the  hole  when  filled  with  roots  will  cramp  or  turn  back  or  callous. 
In  either  of  these  methods  the  orchard  dividend  will  be  found  wanting. 

The  new  and  eminently  successful  mode  of  land  preparation  for  all 
fruit  or  ornamental  trees  and  for  many  Eeld  or  garden  crops,  especially  in 
tight,  dry  soils,  is  by  blasting  holes  with  half  cartridge  of  Red  Cross  40% 
Extra  Dynamite  or  blasting  the  furrow  with  a  like  amount  at  intervals  of 
15  to  20  feet.  If  in  a  large  orchard  or  a  large  held,  a  blasting  machine 
may  be  used  to  detonate  the  charges.  If  only  a  few  trees  are  to  be  set, 
the  blasting  should  be  done  with  fuse  and  blasting  caps.  Let  the  dq>th 
of  the  holes  for  setting  your  cartridges  be  governed  by  the  state  of  the 
soil.  Make  a  hole  with  auger,  sharpened  wood  dibber,  or  crowbar  well 
down  into  the  subsoil.  Tamp  well  with  nwist  clay.  For  the  best  results, 
throw  out  a  bushel  or  more  of  the  clay  that  has  been  broken  by  the 
shot  and  611  with  some  organic  matter  that  will  slowly  decompose  as  the 
years  go  by,  mixing  and  cutting  in  well  with  a  sharp  shovel  or  spade. 
Leaf  mold,  woods  topsoil,  fence  comer  settlings,  old  bones,  scrapings 
from  under  an  old  house  or  outhouse  or  any  sutji  matter  is  good.  Now 
the  roots  can  go  down  and  out  in  an  area  broken  and  pulverized  for  many 
feet  on  all  sides.  The  tree  will  make  a  rapid  and  healthy  growth  and 
come  to  bearing  earlier  and  live  many  years  longer.  It  will  produce  fndl 
annually,  more  fruit,  larger  fruit  and  fruit  of  belter  color  b^use  of  dte 
conserved  moisture.  It  will  resist  drouth.  The  much  talked  of  "insect 
resisting  tree."  is  not  a  tree  immune  from  insects,  but  a  tree  healthy  and 
vigorous  enou^  to  overcome  their  baneful  attack. 

The  writer  set  an  apple  orchard  last  winter,  using  Red  Cross  40^f 
Dynamite,  in  an  area  where  wooly  aphis  is  known  to  abound;  but  not  a 
single  evidence  of  their  presence  has  been  noted.  This  is  a  reverse  of 
every  bstance  of  a  young  orchard  in  that  section,  set  m  the  old  way. 

The  winter,  spring  and  summer  just  past  is  one  of  the  dryest  on 
record  for  Georgia.  Many  trees,  in  fact  a  large  per  cent  of  trees,  set 
by  the  ordinary  method  have  died.  But  in  three  orchards  set  by  the 
writer  with  dynamite,  100%  are  living  and  doing  well.  As  a  neigbbw' 
ing  nursery  man  expressed  it,  "These  trees  didn't  know  it  had  not  rained." 

It  is  to  be  hoped  that  in  tree  setting  we  have  learned  "That  a  stick 
in   time  saves   nine." 
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The  Proper  Way  to  Set  a  Tree 

Some  Advice  on  Tree  Planting  from  the  Bookl«t  of  a 
Pronunent  Nurseryman 

A.  Good  fertile  topsoil  must  be  lued  about  (he  roots.  If  the  tree  is 
to  be  planted  in  impoverished  ground,  good  soil  should  be  provided  for  it. 

B.  Plant  a  tree  just  as  deeply  at  it  stood  in  the  nursery  row.  This 
depth  is  very  easily  determined  by  the  dirt  line  always  shown  at  the  bottoip 
of  the  trunk.  Failure  to  plant  in  accordance  vith  this  rule  probably  results 
in  the  loss  of  more  trees  than  an})  ether  cause. 

C.  Before  planting  cut  off  all  the  broken  or  bruised  parts  of  roots. 

D.  Be  sure  to  press  earth  firmly  about  the  roots,  especially  about  the 
crown,  so  that  every  particle  of  the  roots  will  be  embedded  in  compacted  soil. 

E.  A  tamping  stick  may  be  used  to  work  the  soil  firmly  about  the 
roots.  With  small  trees  and  plants  the  dirt  will  settle  firmly,  if  the  plant 
is  gently  lifted  up  and  down,  when  the  hole  is  half  filled,  so  that  the  dirt 
will  work  its  way  between  the  roots.      Just  before  filling  in  all  the  dirt  press 

it  firmly.      Be  sure  thai  the  dirt  is  ivell  compacted,  excepting  three  or  foui_ 

Sometimes  in  blasting  a  hole  for  a  tree  a  small  pot-hole  is  formed  below  the 
bed  upon  which  the  tree  root*  are  to  rest.  If  this  hole  is  permitted  to  remain, 
the  earth  will,  in  Ae  come  of  time,  settle  away  from  the  roots  and  the  tree  will 
die.  To  avtad  this  poke  into  the  earth  with  a  sharp  painted  stick  at  the  point 
where  the  blast  has  taken  place  and  thoroughly  settle  the  loosened  dirt  into  any 
pot-hole  beneath,  which  may  have  been  focined. 

vj.  1  nm  oroKen  or  oruisea  branches,  also  two-ttiirds  ot  the  previous 
year*s  growth ;  because  the  roots  in  their  disturbed  condition  cannot  at  the  out- 
set nourish  as  large  a  top  growth  as  before  they  were  disturbed  by  moving. 

H.  It  is  often  best  not  to  trim  the  leader  or  central  stem,  as  a  forked 
tree  may  result.  Hardwood  trees,  like  the  oak  and  beech  especially,  should 
not  have  their  central  leader  trimmed. 

I.  If  the  tree  is  large  or  in  an  especially  exposed  place  where  winds 
may  loosen  it,  support  it  with  wires  and  provide  some  protection  where  the 
wires  come  in  contact  with  the  tree  trunk.  A  piece  of  burlap  with  a  few 
sticks  are  useful  to  prevent  the  wires  chafing  the  tree  where  they  come  in . 
contact  with  it. 

J.  After  planting,  it  is  belter  to  leave  a  cultivated  arear  about  the  tree 
^an  to  sod  close  to  it.  This  cultivated  area  should  be  from  three  to  five  feet 
in  diameter. 

K.  Fertilizer,  b  the  form  of  stable  manure  or  compost,  may  be  used, 
but  should  not  come  in  direct  contact  with  the  roots.  A  mulch  applied  after 
the  planting  is  usually  the  best  way  to  supply  this  fertilizer,  as  it  then  also 
acts  to  conserve  the  moisture. 
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Two-Yeu-Old  Apple  Tree  S« 


-Old  Apple  Tt«< 
Spaded  Hols 


Provet  Efficiency  and  Economy  of  Dynamite 

Grants  Pass.  Orecon,  May  12.  I9II.  . 
Cenllemtn : — I  im  KndiDg  you  photograph)  of  Four  tre«>. 

Figure*  21  and  22  are  Bellflower  apple  treoi  Figure  2}  iva>  >el  in  a  ipade-dug  hole, 
aad  Figure  22  in  a  dyuniiled  toie. 

Figura  23  and  24  arc  Bing  cherry  Ireei;  Figure  23  wai  Kr  in  a  ipade-dug  hole, 
and  Figure  24  in  ■  d;iiBiiiit«d  hole. 

'Dieie  four  tiea  were  part  of  a  ihipmenr  of  year  old  Durtery  ilock  received  and 
■el  oat  the  latter  part  of  March,  1909.  The  photograph)  were  taken  about  the  15th  of 
April.    19(1.  two  yean  after  wtling  out.  ju)t  ai   ihey  were  coming  into   leaf. 

BellBgwer  apple  tree  (Figure  22)  wai  pinched  back  in  June.  1909.  about  ten  weeb 
after  planting.  It  wai  ihorlened  in  by  removing  lome  two  feet  of  growth  from  each  main 
lateial  dw  following  November.  In  1910  it  hid  the  )aine  treatment.  It  i)  a  very  vig- 
oroua   tree  with  healthy   foliage  and  &ne  color. 

BellSower  apple  tree  (Figure  21)  had  ai  good  ground  to  grow  in,  but  wai  )pade-)el    ' 
and  made  Hich  imall  giowlh  it  needed  neilhet  pinching  back  nor  pruning.      Not  a  bit  of 
giowlh.  not  a  leaf  hai  been  removed  from  the  head  of  thi)  tree  lince  planting.     The  trunk 
i*   len  than  half  inch  in  diameter,  while  the  dynamite-iet  mate  to  it  hai  leveral  branchei 
thicker  and  £tier  than  the  trunk  of  Figure  21. 

The  Bing  cherry  tre«  (Figurei  23  and  24)  have  the  ume  identical  hialory  ■>  Bell, 
flower  applei  (Figure)  21  and  22)  with  the  eiceplion  that  We  did  not  )horlen  in  at  fall 
pruning    (Figure  24)    ai  much  ai  we   did  apple    No.   22. 

We  have  heavier  lop)  and  taller  lre«  of  iheie  varietie*  in  the  orchard,  but  iheie 
Ireei  are  two  favorilei,  very  lypicil  of  their  kind  and  ilrike  a  favorable  average  for  the 
lot  of  five  hundred.     From  250  apple  tree*  )o  let  we  gol  a  perfect  itand,  not  one  died. 

We  uae  dynamite  for  makins  holei  in  planting  treei  on  our  very  belt  and  deepeil 
ground,  at  well  a)  the  poor  ipoti.  ll  ii  much  cheaper  thai!  hand  labor.  It  i>  much  quicker 
when  ipeed  i)  a  moil  imporlonl  point  and  delay  will  cauie  die  Ion  of  many  tree).  !l 
iBaura  every  advanlage  lo  the  tree  gelling  a  good  ilarl. 

After  the  orchard  ii  itaked.  one  man  with  a  ihovel  removei  a  circle  of  MrFace  loil 
(lom  aboul  the  (take,  uiually  five  cuti  or  lo.  which  ii  laid  to  one  tide  to  uie  in  filling  the 
hole  lo  prc^r  level  before  letting  die  tree  with  the  rooti  carefully  piuaed  back. 

A  Kcond  man  followi  the  fint  with  a  crow  bar  and  work)  the  hole  down  where 
ftie  Hake  come)  oul.  If  a  Hone  or  anything  of  die  lort  ii  encountered  we  dig  it  out.  If 
a  ipol  of  hard  ledimeol  or  hardpan  it  encountered  the  hole  ii  put  through.  Theie  bolei 
are  about  eighteen  inchei  deep.  We  uie  one  itick  of  dynamite  properly  fitted  with  18 
inchei  of  belt  fiue  for  the  average  hole.  It  ii  dropped  to  the-  hotlom  of  the  hole  and 
tamped  down,  then  the  fuae  i)  lighted.  Then  ii  very  little  ituS  thrown  up,  the  force 
going  downward  and  outward.  The  hole)  are  allowed  lo  itand  probably  -  over  night,  or 
pari  of  the  next  day.  are  probed  with  a  crow  bar,  and.  if  laliifactoty.  the  aidei  are  broken 
in,  the  lop  earth  at  one  tide  Blled  in,  and  the  hole  ii  ready  for  the  tree. 

We  have  )et  .11  our  ttee)  in  wet  weather,  which  iniurei  a  itorage  of  moiilure 
under  the  Iree.  If  one  were  compelled  lo  )et  in  dry  earth,  k  generoui  lupply  of  water 
)liould  be  added  to  letlle  the  hole  prior  to  throwing  on  top  earth  thai  makei  the  bed  foi 
die  tree  to  lel  on.  Twice  each  )pring  a  circle  ihould  be  worked  up  to  a  line  mulch 
aboul  the  depth  of  a  ipadtng  fork,  and  kept  looie.  unbaked  and  free  of  weed). 

Lait  November  we  had  occii.on  to  remove  tome  filler  Ireei,  Grimei,  Golden  apple), 
•even  montfai  after  letting  out,  one  of  which  wat  (pade  let.  They  were  taken  up  with 
•be  grealeit  care  to  we  couid  (ret  the  root)  out  intact  jutt  (o  prove  lo  ourtelve)  whal  dif- 
ference in   root  growth  we  would  find  in  iime  variety,  in  perfectly  matched  tree)  on  ihe 

The  ipade  )et  tree  had  a  line  budiy  and  vigoroui  tauel  of  rooli  about  ■  fool 
loag.  The  dnamile  let  bee  had  two  root)  going  down  lome  three  (eet.  Iheld  it  out  at  aim'i 
length,  my  hand  claipsd  around  the  prafi  icar,  and  the  roal>  touched  the  earth.  Aho 
il  bad  a  great  quantity  of  medium  and  ihort  growth  rooti.  The  difference  wa>  to  con- 
vincing that  we  now  have  thirty  acrei  of  new  orchard  and  every  tree  ii  lel  with  dynamite. 

You  will  probably  be  amuied  al  my  zeal,  but  I  uied  half  tlick.  of  dynamite  in 
making  up  j  roie  bed,  and  alio  for  a  hardy  border  >et  with  peoniei  and  olher  perenniali. 
Am  happy  lo  lay  the  peony  planti  are  now  ready  to  bloom  profiuely  their  Gral  leaion, 
altfaoDgh.  hidierlo.  1  have  failed  to  bloom  ihem  before  ihe  lecond  or  third  year. 

We  wouldn't  Lndertake  lo  clear  ground  or  let  new  lre»,  ihade  or  orchard,  with- 
oul  uiing  dynamite,  nolwilhitanding  our  loil  ii  a  beautiful  loam,  with  little  itone  In  il,  and 
rum  from  five  to  li.  feel  deep.  MRS.  JOHN  RAWLEY. 
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A  Hdp  in  Dry  Famung 

G(KH>PASTUitE.  Cou>„  December  \6,  1911. 

It  ^vc*  me  pleuure  lo  ■dd  one  leiliiiioDiBt  for  the  lue  of  djnunile  for  ihe  blowiit 
of  Iree  hoteB. 

Many  yean  ago  1  law  a  fanner  uiing  ihli  oo  a  porlioD  of  Irrigated  grouad  thai 
be  could  not  dig  wilh  ■  fpade,  and  thex  few  Iteei  did  much  beller  dian  when  die 
bolei  were  dug.  The  ihou^t  occurred  lo  me  if  thii  vroi  good  for  irrigated  grauud.  il 
ought  to  appty  lo  non-irrigaled,  M  I  thought  1  would  give  il  a  teiL  I  dug  my  tree  bats 
2  feel  ia  diameter  and  2  feel  deep,  drove  a  drill  in  the  bottom  of  ihii  bole  about  24 
inchei  (and  by  lapping  ihe  lidn  of  thi)  drill,  it  can  be  eaiily  pulled  out).  1  uied  about 
two-thirdi  of  a  tlick  of   dynamite  which   opened   ihe  ground   many   feet 

The  coat  of  dynamite  for  theie  holei  wa>  about  10  centi  each,  and  ibe  la>d  i> 
of  nich  a  nature  thai  il  would  have  ccal  ten  lima  that  much  lo  dig  thcK  holei  bj  basd. 
I  alto  planled  a  few  Ireci.  in  ipade-dun  holei.  Theie  tieet  have  died,  while  die  frail 
from  IM  tree*  planted  in  dynamite- dug  holei  won  a  world*!  prize. 

My  fint  planting  of  treei  by  ihii  method  of  dynamiting  and  thorough  cuItivatiBt 
wa>  180  apple  treei,  >el  in  die  Spring  of  1904.  and  1  have  ouly  loil  one  and  thai  wii  killed 
by  ihe  rabbiu.     Have  planted  many  Ireet  ilnce  by  ihii  method  wilh  good  reaulti. 

Treei  begin  to  bear  the  lecond  year  and  look  ai  well  ai  irrigated  onei.  They 
are  ihe  world'i  record  breaker!.  I  indone  the  uie  of  dynamile  and  ;ou  may  uie  ny 
name   In  your  adverliiemeoli. 

LEE  It  ROPER. 

LemcH)  Grove  Improved 

CoKONA,  Cal.,  October  14,   1911. 

I  am  working  upon  ihe  ilrip  of  orchard  which  wai  >hol  lait  fall  and  I  End  a  marked 
improvement  in  the  appearance  of  the  lemon  Ireei, 

II  il  my  intention  lo  continue  thit  work  of  blaiting  until  I  have  treated  all  portiou 
of  our  orchard  where  ihe  (snditioni  of  ihe  treei  indicate  die  eiiilence  of  a  bard  formaban 
under  dwm.  W.  C  McCULLY.  Manager  EI  Cerrilo  Rancbo. 

Good  For  Shade  Treet  Too 

The  C.  V.  Nurserim 
Ornamentals  «nd  Shades  for  Parking  Ovk  SpEaALTV 

L  AN  [SCAPE   PlANTJNC 

BlacKWELL.  OklA.,  October   16.   1911. 

During  the  pail  live  yean  we  have  planted  2,300  ihade.  ornamental,  and  fnnl 
Ireei.  all  of  which  were  lel  in  holei  dug  with  Red  Cioii  Dynamile. 

The  coat  of  dynamiting  thde  holei  would  be  about  10  centi  ai  camparrd  wild  i 
coil  of  25  centi  had  ihe  hole)  been  dug  by  hand. 

During  ihii  time  we  have  planted  tome  treei  in  ipade-dug  holei.  and  compariufl 
thowi  that  thoie  let  in  dynamite-dug  holei  are  much  auperior.  and  iland  the  droudi  belter: 
and  while  we  have  not  had  an  opportunity  to  make  doie  comparinD  of  ihe  iidividuil 
piecd  of  fruit  produced  on  the  treet  let  in  dynamile- and  ipade-dug  holei.  it  ii  our  opinica 
thai  the  fruit  on  the  dynamited  treei  ii  much  luperior. 

In  planting  a  number  of  Ireei  the  lime  laved  when  uiing  dynamile  il  a  valuable 
feature:  and  during  ihii  Fall  and  next  Spring  it  it  our  intenlioa  to  let  out  a  great  nany 
more  Ireei.  and  djmamite  will  be  uied  for  dig^ng  the  holei  for  planting  moit  of  dwK. 
Although  we  uied  dynamite  in  heavy  clay  *oil,  we  really  think  it  would  be  beneficial  in  all 

K.ili.  J.  W.  TETIRIOC 

"  Never  Again"'  ior  the  Spade 

5.x.  Cakrison.  Grower  of  Apples,  Peaches.  Pears,  Strawberries. 

Crozet.  Va..  November  7.  1911. 
1  am  uiing  your  Red  Cron  Dynamile  every  day  now;  and  have  bought  250  poundi 
to  plant    1.000   Ireei.   and   am   getting  along  fine,   and  find    il  O.   K.      I   ibatl   never  dig 
BOolber  hole  for  Ireei  except  with   dynamile. 

Several  of  my  neighbor!  came  around  and  I  dwwed  them  the  work.  Then  they 
boughl  dynamile  to  plant  iheir  Ireei  witti. 

S.  K.  GARRISON. 
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Red  Crou  Dynamite  is  Best  for  Fann  Work 

Out  many  yean  of  experieDC«  in  the  maDufaclure  and  um  of  explosives 
has  taugKt  us  that  if  an  eiq>losive  is  to  do  its  work  at  the  lowest  possible 
cost  and  produce  the  best  results,  it  must  be  made  with  quahties  especially 
suited  to  the  work  in  which  it  is  to  be  used.  Red  Cross  Dynamite  i* 
particularly  strong  in  those  qualities  necessary  in  agricultural  blasting. 

Red  Cross  Dynamite  is  safer  to  handle  and  use  b  farm  work  than 
other  dynamite.  A  large  majority  of  the  accidents  which  happen  when  dyna- 
mite is  used,  occur  in  thawing  it.  Most  dynamite  freezes  at  a  temperature 
ranging  between  40'degrees  Fahrenheit  and  45  degrees  Fahrenheit,  but  Red 
Cross  Dynamite  can  be  depended  on  to  keep  soft  and  in  good  condition  in 
any  temperature  that  will  not  freeze  water.  When  Red  Cross  Dynamite  is 
frozen,  it  can  be  thawed  simply  by  burying  the  case  containing  the  dynamite 
in  a  manure  pile  until  the  cartridge  becomes  soft. 

When  dynamite  is  frozen  or  even  chilled,  it  cannot  be  properly  ex- 
ploded, and  consequently  does  poor  work.  Most  dynamite,  except  Red 
Cross  Dynamite,  will  chill  and  lose  value  m  a  very  few  mmutcs  in  cold 
weather.  Even  when  loaded  in  cold  earth  or  rock  it  will  chill  in  a  very 
few  minutes.  Tliis  loss  does  not  happen  with  Red  Cross  Dynamite  because 
it  will  remain  in  perfect  working  condition  for  some  little  time,  even  in 
freezing  weather,  and  it  does  not  lose  any  power  at  all  after  it  has  been 
loaded  in  bore  holes  below  the  frost  line. 

Red  Cross  Dynamite  is  also  less  expensive  than  other  dynamites. 

Red  Cross  Elxtra  Dynamites  are  made  in  strength  from  20^.  to 
60%.  Because  it  is  safest  to  handle  and  costs  least,  we  especially  recom- 
mend Red  Cross  Extra  Dynamite  particularly  for  all  blasting  about  the 
farm,  unless  the  work  is  very  wet.  in  which  case  Red  Cross  Dynamite  should 
be  used.  The  only  work  about  the  farm  for  which  Red  Cross  Dynamite 
is  not  suitable  is  ditch  blasting  in  wet  ground  with  blasting  cap  and  fuse  in 
the  middle  hole  only.  In  this  work  50  or  60  per  cent.  Atlas  or  Hercules 
Dynamite  should  be  used  and  the  blasting  should  be  done  in  warm  weather. 


Get  What  You  Pay  For 

The  strength  of  all  Du  Pont  dynamites  is  shown  on  the  cartridges  and  cases 
with  the  exception  of  our  Permissible  Ejiplosives  and  explosives  having  strengths 
of  20%  or  less.  We  guarantee  the  strength  marking  on  cartridges  and  cases  to 
be  correct. 

Anyone  using  dynamite  the  strength  of  which  is  not  marked  is  probably 
getting  less  than  the  represented  strength  and  is  therefore  paying  too  high  a  price 
for  what  he  buys.  Inferior  goods,  you  know,  can  be  sold  at  lower  prices  than 
standard  manufactures. 
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Explanatory  Note 

Several  orcharditit  vho  bavt  rtaJ  oar  Trie  Planting  Booiitt  hmt  ail[rJ  vbv  il 
is  ihal  we  recommtnd  our  Red  Crou  20'/r  J})namilt  for  tree  pianiinf  and  orchard  rtjmf 
nation,  uhtn  many  of  the  orchardialt  aha  have  gntn  ut  tatlmoniab,  which  an  piAlUlitd 
in  the  Tree  Planlmg  BookUl.  speai  of  having  <uei  40'/'   grade. 

It  is  became  the  20'/'  grade  ha,  not  bun  generollj  carried  in  ilotk  hf  dealer 
throughout  the  counlry  up  to  a  Very  tea  monthi  ago.  The  407r  grade  hai  been  more  c»n- 
t>cn»nlJy  obtainable  and  hence  mure  gencralli  uied.  Of  courte.  the  AO'/r  itttnglh  fhei 
Very  aatiifactory  reaulti  in  tree  planting,  but  oi  our  ezpirimenb  hate  convinced  at  dial  llit 
20'/r  grade  ia  full})  aa  good  and.  ander  moil  conditions,  a  lillle  better  and  ia  cheaper  thm 
the  «'/■    graJe.   We  recommend   il. 

Safe  Handling  of  Dynamite 

Tliere  h  a  popular  misconception  of  dynamite  in  the  public  mind- 
Newspapers  in  reporting  outrages  such  as  bomb  throwing  by  anarchist*, 
safe  cracking  "jobs"  by  burglars,  etc.,  incorrectly  report  them  as  perpetrated 
with  "Dynamite."  Tlie  result  is  an  erroneous,  widespread  impression  that 
a  dynamite  cartridge  will  explode  if  dropped  on  the  ground  or  thrown 
against  the   body  of  a  person. 

As  a  matter  of  fact,  safe  breakers  and  bomb  throwers  do  not  ate 
dynamite  cartridges  at  all ;  they  would  not  be  suitable  for  their  purpose 
because  it  is  so  difficult  to  explode  them.  What  these  criminals  use  as  a 
rule  is  nitro-glycerin.  This  dangerous  explosive  is  used  commercially  for 
shooting  oil  wells,  etc. 

True  there  is  a  certain  proportion  of  nitro-glycerin  in  dynamite  cartridges, 
but  the  dangerous  explosive  is  scientifically  compounded  with  wood  meal, 
and  some  other  ingredients  in  such  a  way  that  it  can  be  absolutely-  depended 
upon  not  to  explode  accidentally  if  our  simple  and  plain  instructioni  for  its 
use  are  complied  with. 

One  of  the  safest  of  explosives  manufactured  by  the  E>u  Pont  Powder 
Company  is  Red  Cross  Extra  Dynamite,  which  is  especially  recommended 
for  agricultural  purposes.  This  brand  of  dynamite,  in  practice,  is  detonated 
by  the  powerful  shock  of  an  exploding  blasting  cap  or  electric  fuze,  the 
strongest  cap  or  fuze  being  necessary  because  this  dynamite  is  sa  insensitive. 

Responsible  people  can  use  and  handle  dynamite  just  as  safely  as  they 
can  handle  gasoline,  matches,  or  coal  oil.  The  energy  of  dynamite  cao  be 
directed  in  the  work  to  which  it  is  adapted  as  well  as  the  energy  of  steam  can 
be  directed  in  the  work  for  which  it  is  used. 


Instruction    Book    Sent    FREE 

If  the  foregoine  pagei  have  convinced  you  thai  eiploiivei  cma  be  lued 
lo  Sfivinlsee  on  your  farm,  (he  next  queitioni  ihil  will  tuitt  in  jiiHtr  minil  are: 
How  ire  tiwy  iued>  How  much  do  ihey  coil?  Whal  quuliliet  ire  DecdedT 
What  olher  wppliei  or  apparalui  are  needed,  etc.?  All  ihete  lkiii(*  are 
fully  and  clearly  explained  la  our. large  booklet,  "The  Farmer't  Handbook 
of  Ejiplo*ivei,"  which  majr  be  obtained,  free  of  charge,  bj  cuttiDf  out  aad 
mailing  card  No.   1   printed  on  the  iniide  back  covet  of  ihit  pamphlet. 

We  believe  ihal  when  you  have  read  the  book,  you  will  uDdentand 
how  limple  and  economical  the  uie  of  Red  Crou  Dyoamile  ii.  and  that  you 
will  End  many  wayi  to  Mve  and  make  money  with  il>  aid. 

E.  I.  DU  PONT  DE  NEMOURS  POWDER  CO., 

Wilminilon.  E)elaware. 
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ao  It  tnemseives.     we  laKC  pleasure  in 
instructing  any  man  in  methods  of  doing 
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Reclaination  by  Drainage 

The  First  National  Drainage  Congreu  met  in  Chicago  December  9. 
191  I .     AmoDg  the  facts  prewDted  wete  the  following: 

Th«t  there  are  in  the  United  States  more  than  75,000.000  acres  of 
swamp  land  that  are  non-productive. 

That  the  drainage  of  this  land  will  reclaim  it  for  agricultural  pursuits 
and  add  several  billions  of  dollara  to  the  wealth  of  the  nation. 

The  location  of  these  reclaimable  swamp  lands  and  their  approximate 
areas  are  ^own  in  the  table  below: 


New  Jeney 601,900 

New  York. 576.000 

North  Cvoliu 2.400.000 

North  Dakota 226.000 

Ohio 200.000 

Oklahoma 35.000 

OrMon 500.000 

PennirlvaDia 96.000 

Rhode  liland 17.900 

Soulh  Carolina 1.76a000 

Soud)  Dakota. 226.000 

dOO.000 

1.620.000 

70.000 

384.000 

75,000 

Michig.!.  4.400.000           We.1  VlrgiDl. 2.500 

■■■    CMU    4,500.000           WiKomia 2.500,000 

uippi  6.1 73.000            Wyoming 25.000 


Arkanwa   

5.760,000 

Delaware 

200,000 

IIlinoT.' 

2.688.000 

Iowa 

S00.000 

Kentucky  

224,000 

Maine 

240,000 

Maryland 

356,000 
138.700 

1.920.000 


Nebraika  256.000  Total 74,541.700 

New  Hampthite 43,000 

A  writer  in  a  Southern  publication  gives  (he  following  interestmg 
information  regarding  the  swamp  areas  of  the  United  States  and  the  value 
of  these  areas  if  they  were  drained : 

"The  latent  wealth  in  10,000,000  acres  of  reclaimable  delta  and  over- 
flow lands  of  Louisiana  is  so  much  greater  than  any  discovery  of  mineral 
wealth  in  gold  deposits  that  was  ever  made  that  it  is  hard  to  make  a  com- 
parison. If  that  land  wera  reclaimed,  settled  and  cultivated,  with  a  settler 
and  his  family  on  every  ten-acre  farm,  it  would  yield  every  year  food  prod- 
ucts that  could  be  sold  for  gold  aggregating  a  thousand  million  dollars  a 
yt»r.  And  if  it  were  known  that  along  the  marshes  of  your  coasts  and  under 
the  waters  of  your  bayous  there  was  $1,000,000,000  contained  in  gold 
d^xuits  of  some  form,  you  would  have  a  gold  rush  from  every  part  of  the 
world  that  would  bring  greater  multitudes  to  your  slate  than  the  gold  dis- 
covery of  1649  took  to  California. 

"There  is  no  place  in  this  world  where  such  latent  possibilities  of 
agricultural  wealth  exist  on  such  a  stupendous  scale  as  in  Louisiana. 

"This  whole  question  of  land  reclamation  or  drainage  is  of  enormous 
importance  nationally.  Tliere  are  estimated  to  be  74,541,700  acres  that 
can  be  reclaimed  by  drainage  and  it  is  scattered  throu^  forty  states." 
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Col.  Will  L.  Sargent,  traveling  immigratioo  agent  of  the  joint  Texas 
and  Louisiana  Immigration  Bureau,  ii  another  enthiuiutic  believer  in  re- 
damatioo  by  the  drainage  proceu  and  has  spent  a  great  deal  ot  his  time 
itudymg  land  conditions,  soil  possibilities,  the  results  of  reclamation,  the  crops 
that  are  produced  after  the  land  has  been  reclaimed  and  every  other  phase  of 
the  subject. 

"The  reclamation,  by  drainage,  of  our  wet  lands  will  produce  better 
health,"  declared  Col.  Sargent,  "and  if  the  74,000,000  acres  b  the  United 
States  were  reclaimed  and  divided  into  40'acre  farms  there  would  be  added 
1.830.000  new  farms.  And  if  each  farmer  spent  $350  per  annum  the  pur- 
chasing power  of  this  class  of  fanners  alone  would  mean  $647,500,000 
that  VTOuld  go  into  the  various  channels  of  trade,  etc." 

Continuing  further  along  that  line,  CoL  Sargent  said:  "EatimatiDg  five 
persons  to  the  family  for  each  of  the  40-acre  farms,  the  agricultural  popu- 
lation of  the  United  States  would  be  increased  5.550,000.  Under  intense 
cultivati<Hi  these  lands  could  be  made  to  produce,  at  a  most  conservative  esti- 
mate, $50  per  acre,  or  $3,700,000,000,  as  an  additicmal  production  of 
wealth  i^iich  would  be  distributed  throughout  the  country. 

"The  federal  government  places  the  cost  for  draining  at  from  $2  to  $30 
per  acre.  Let  us  place  the  average  cost  at  $25  per  acre,  and  you  will  find 
that  the  total  cost  for  reclaiming  the  74,000.000  acres  would  amount  to 
$1,650,000,000.  Any  drained  project,  if  served  by  transportation,  judi- 
ciously managed,  will  yield  a  much  larger  proAt  as  an  mvesiment  than  almost 
any  other  line  that  is  conservative  that  one  can  engage  in.  Betides,  it  is  a 
safe  investment. 

"The  cost  of  drainage,  as  compared  with  other  work  of  improvement, 
is  small,"  continued  Col.  Sargent.  "The  average  cost  of  the  reclaiming 
of  arid  and  semiarid  lands  for  irrigation  in  the  western  part  of  the  United 
States,  which  is  done  by  the  federal  government  under  the  Cary  Act,  is  about 
$36  per  acre,  some  projects  costing  as  high  as  $100  per  acre.  It  is  a  safe 
conclusion  to  say  that  a  person  can  acquire  at  least  two  acres  of  drained  land 
for  the  cost  of  one  of  irrigated  lands.  Besides  the  greater  portion  of  the 
lands  subject  to  drainage  already  have,  or  there  are  nearby,  transportation 
facilities  as  well  as  settlement,  which  is  seldom  the  case  with  irrigated  projects." 

"If  these  rich  lands  were  drained  and  placed  upon  the  market,  we 
would  not  only  stop  Ae  great  tide  of  emigration  from  the  United  Slates  to 
Canada,  but  in  turn  could  secure  many  Canadians  that  are  well-to-do,  and 
wAo  have  become  tired  of  that  frigid  climate  and  desire  to  migrate  w^ere 
they  do  not  have  to  house  their  stock  and  themselves  nine  months  in  the  year 
to  ke^  from  freezing,  thereby  consuming  the  most  of  their  products  made 
during  die  short-crop  season." 

In  order  to  present  die  magnitude  of  dte  swamp  areas  of  this  country, 
it  is  simply  necessary  for  us  to  state  that  it  equals  about  one-«xlh  of  the 
entire  cultivated  areas  of  die  country. 

These  swamp  lands  are  exceedingly  rich  in  humus  and  valuable  plant 
foods.  When  drained  and  prepared  for  cultivation,  they  will  produce  larger 
crops  than  any  other  existing  soils. 
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Fanners  have  been  unDg  dynamite  for  draioing  swamps  and  wet  fields 
for  many  years,  and  much  valuable  farm  land  has  been  reclaimed  and 
made  available  for  cropping  by  so  doing.  The  cost  of  the  work  and  of  the 
explosives  is  very  small  compared  with  the  value  of 'the  land  reclaimed. 

The  draining  is  accomplished  in  one  of  two  ways,  depending  upon 
condititms.  Sometimes  it  is  better  to  drain  wet  land  by  ditching,  while  at 
other  times  it  is  more  practicable  to  permit  the  water  to  escape  by  a  process 
of  seepage  through  the  soil. 

It  is  not  always  possible  to  drain  by  ditching.  Whether  it  can  be 
done  in  that  way  depends  upon  whether  the  slope  of  the  land  permits.  If 
the  swampy  or  wet  spot  is  low,  surrounded  on  all  sides  by  hills,  ditching 
would  not  work.  The  draining  can  then  best  be  d<Hie  by  subsoil  blasting. 
This  is  done  by  exploding  charges  of  dynamite  sunk  deep  in  the  ground, 
which  breaks  up  the  hard  soil  and  allows  the  water  to  find  an  outlet  through 
the  sand  and  gravel  beneath.  Whether  this  is  practicable,  of  course,  depends 
upon  the  diickness  of  the  stratum  of  subsoil  and  also  upon  its  depth  beneath 
the  surface  soil. 

For  ditching,  blasting  is  superior  to  old  time  pick  and  shovel  methods  in 
every  way.  One  of  the  most  difficult  problems  the  modem  farmer  has  to  face 
is  the  securing  of  farm  labor.  Therefore,  any  method  of  doing  farm  work 
Vkrhich  makes  necessary  the  employment  of  fewer  men  is  recognized  as  a  good 
thing.  To  dig  a  big  ditch  quickly  by  manual  labor  requires  the  employ- 
ment of  a  number  of  men  for  a  considerable  period  of  time.  Where  are 
(he  men  to  be  had?  Using  dynamite  for  ditching  solves  the  fanner's  problem. 
One  man  equipped  with  a  pointed  steel  bar,  a  sledge  hammer  and  a  supply 
of  dynamite  cartridges,  fuse  and  blasting  caps,  or  electric  blasting  machine, 
can  excavate  as  much  ditch  in  one  day  as  several  men  could  dig  out  with 
picks  and  shovels. 

Blasting  a  ditch  is  a  very  simple  matter.  After  driving  the  holes  to  the 
proper  depth  with  the  sledge  and  pointed  bar,  the  blaster  places  the  dynamite 
cartridges  at  the  bottom  of  the  holes,  after  attaching  the  detonators,  fills  or 
tamps  the  holes  and  then  sets  06  the  charges.  In  wet  work,  only  one  detonator 
is  required,  and  that  is  a  cap  in  the  middle  cartridge  only.  The  wet  ground 
carries  the  shock  and  detonates  the  other  cartridges  simultaneously.  If  water 
covers  the  cartridges,  when  placed  in  the  holes,  no  tamping  is  necessary.  In 
dry  work,  the  detonation  uill  not  carry  from  one  hole  to  another,  hence  each 
cartridge  must  be  primed  with  an  electric  fuze,  connected  with  a  blasting 
machine  and  all  fired  electrically  at  the  same  time.  The  dynamite  does  all 
the  work.  If  soil  conditions  are  favorable,  the  result  is  a  nice,  clean  ditch  of 
the  required  depth  and  width,  the  earth  being  spread  evenly  over  the  ground 
along  the  banks,  and  turning  in  the  water  clears  away  what  little  of  the  dirt 
may  have  fallen  back  into  the  trench  after  the  blast.  The  cost  of  ditching 
with  dynamite  averages  from  9  to  1 1  cents  per  cubic  yard,  compared  with  an 
average  cost  of  25  cents  per  cubic  yard  when  the  work  's  done  with  pick  ani 

Dynamite  ii  not  recommended  for  excavating  large  ditches  having  a  depth 
greater  than  6  feel,  but  is  strongly  recommended  in  die  construction  of  ditches 
of  any  depth  under  6  feet,  5  ^-  i 
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When  there  are  two  or  three  rows  of  holes  they  aie  sometunes 
alternated  oi  staggered  as  follows: 

o        o        o        o        o        o        o        o        o        11.- 

o' ij-  i 

oooooooo  **|  g 

ll»  * 
o< is;  t 

'If  * 

ooooooooo        21    ■" 
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Capacity  of  Dynamited  Ditches. 

The  size  of  a  dkch  excsvated  wilh  dynamite  dcpoitli  on  leveral  demeob: 
I.  The  kind  and  condition  of  loil.  2.  The  amount  and  kind  of  dyna- 
mite.    3.  The  location  of  the  charges. 

Heavy,  watei-ioakcd  soil  is  easiest  to  handle.  The  itiffei  the  kA,  the  widei 
dte  ditch  for  a  ^en  depth  c^  charge.  Light  or  loose  soil  blows  out  at  a  shaipet 
angle.  A  nngle  row  of  cartiidges  1 8  to  24  mches  apait,  placed  at  bottom  of 
center  line  of  ditch  at  an  angle  c^  about  30°  ficnn  vertical  and  about  4  feet  be- 
lovr  surface,  wiB  blow  a  ditch  about  4}4  feet  deep  by  fi  feet  wide  in  heavy,  wet 
■oil  and  about  4  (eet  deep  by  6  feel  wide  in  loose,  if^t  soil  For  ditches  1 0 
to  1 5  feet  wide  two  rows  of  cartridges  are  required  and  for  ditches  1 6  to  20 
feet  wide,  three  rows.  In  a  three  row  charge,  the  middle  row  should  be  about 
6  inches  deeper  than  the  sides  to  secure  the  best  heaving  efficiency  and  contour. 

It  is  not  feasible  to  blast  ditches  deeper  than  6  feet  in  a  sin^e  blast  From 
100  to  500  (eet  in  length  may  be  blasted  in  one  shot. 

In  comparing  coets  of  ditching  with  dynamite  with  other  methods  it  is  nece^ 
■ary  to  consida  the  number  of  cubic  yards  of  material  excavated. 

When  a  single  row  d  cartridges  it  employed  the  «ccavation  is  usually  "V" 
■haped.  The  area  of  the  aoas  section  can  be  obtained  by  multiplying  half  cf  die 
average  width  at  the  lop  by  the  depth.  Thus,  if  the  average  width  is  6  ft.  and 
ihe  average  depth  is  3  ft,  the  area  <A  the  cross  section  will  be  -^-  or  9  sq.  ft 
Multiply  this  by  the  length  of  the  ditch  to  get  the  number  ai  cubic  feet;  divide 
the  result  by  2  7  to  get  the  number  of  cubic  yards.  In  case  a  wide  ditch  is  ex- 
cavated using  two  or  three  rows  of  cartridges,  the  middle  section  of  the  ditch  will 
be  practically  the  same  d^th  for  from  five  to  ten  feet  and  the  shape  of  each  side 
o'  the  ditch  beycnd  this  level  portion  will  be  a  triangle. 

To  get  the  cross  section,  first  determine  the  width  of  the  level  portion  in  the 
middle,  which  may  be  6  ft,  for  instance.  Supposing  the  depth  it  4  ft.,  then  the 
area  of  diat  portion  of  the  aoss  section  will  be  8  x  4  or  32  tq.  ft.,  and  the  total 
area  of  the  two  trian^es  at  the  sides  will  be  the  average  extreme  depth  multiplied 
by  the  average  extreme  width. 

In  the  case  cited  the  average  extreme  depth  would  be  4  ft,  and  the  average 
extreme  width  would  be  about  4  ft  Therefore,  the  total  area  of  the  two  trian- 
gles would  be  4  z  4  01  1 6  sq.  ft  Add  this  to  the  32  tq.  ft  already  calculated 
for  the  middle  tection,  and  the  total  area  of  the  cross  section  would  be  48  tq.  ft 
From  (hit  the  cubic  yards  may  be  easily  calculated,  as  in  the  first  example. 

The  entire  cost  including  labor  and  dynamite,  of  ditches  from  three  to  four 
feel  deep,  three  feet  wide  at  the  bottom  and  five  to  seven  feet  wide  at  the  iop, 
is  lw»cents  to  MfJ^Sa  per  lineal  foot  or  on  an  average  of  about  wranaWSS' 
llwds  cents  per  cubic  yard  excavated.  Ditches  requiring  two  or  three  rows  of 
holes  and  those  from  four  to  six  feet  deep  wiD  cost  one-haK  more  to  twice  ai 
much  per  cubic  yard  as  the  narrower  and  shaQowa  one*. 
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Sttcccuful  Ditching  on  Farm  of  Editor  of 
Amoican  Agriculturist 

Newbubch.  N.  Y„  July  18.  1911. 

"The  dTBunile  demoMtralioii  on  mj  (btm  IuI  week  wu  an  emphalic  ucccn. 
The  dilduBg  Vru  ■  caoplete  Miipiiie  to  efeiybod]'.  The  djnunite  cerliinly  did  ihe  work 
>ad  mmdc  u  pretty  >  ditch  •*  ever  1  uw.      (See  cuU  on  page  8.) 

"The  lubMillDg  work  I  UD  conEdenl  a  full  of  promiu.  1  ihall  follow  all  iheae 
malten  Tery  carefully  from  year  to  year  and  record  jiut  what  retuitt  have  been  oblained. 

"C  N.  BURKETT." 


A  Profeuicmal  Blaster**  Report  of  Some 
Drainage  Blasts 

HirrcttiNSON.  Kan.,  Janvabv  16.  1912. 
E.  I.  DU  Pont  de  Neuouiu  Powder  Co., 
WiuiiNCTON.  Del. 

Cenlltmtti : 

Received  your  Idler,  have  read  it  over  carefully  and  would  tay  regarding  the 
Severance  Farm.  Where  I  dynamited  hai  railed  in  value  fifty  dollan  per  acre  and  al)o 
ibe  Weill  Place  diree  mile*  aoulh  of  Hulchinaon  where  1  dyoamited  which  wai  lo  drain 
ground,  wa*  juit  in  imall  palchet  but  he  got  enough  wheat  off  the  blaited  ground  to  pay 
for  ikooting  hi*  whole  eighty. 

A*  for  Mi.  SpaDkeabeiger  he  had  a  big  baun  in  ihe  middle  of  hii  Eeld.  I  went 
oat  Acre  lail  February  and  *hol  fifty  poundi  of  du  Pont  40^r  Red  Crou  on  ihii  five 
acm  and  in  one  week  from  the  day  I  ihol  thii  we  had  lii  incha  of  rainfall  (in  one 
tweek)  and  Mr.  Spankenberger  rode  out  lo  hii  field  eipecling  to  find  a  pond  at  uiubI,  but 
to  hi*  nupriie  hi*  ground  wai  diy  no  waler  ilanrling  in  ihii  baain.  Thii  wai  a  poor  com 
year  in  ihii  country,  bul  Mr.  Spankenberger  railed  corn  enough  on  ihii  baiin  lo  more  than 
pay  for  ihooting  ihii  land. 

Mr.  Jake  Siegriil,  four  mile*  loudiweit  of  Hulchinion.  had  a  piece  of  land  limilar 
to  Mr.  Spankenberger'i  and  I  ihol  fifty  poundi  of  dynamite  on  it  and  he  railed  a  com 
crop  oo  il  thi*  year.  Ako  Mr.  George  Siegriit  at  Whileiide.  Kan.,  had  a  piece  of  land 
on  hi*  place  of  five  acre*  dial  wa>  woilhlew.  I  ihol  thirty  pound*  of  dynamite  on  thi* 
ground  one  year  ago  and  today  ihii  ground  ii  worth  leventy  dollan  per  acre. 

1  went  up  into  Pawnee  County  two  yean  ago  and  ihol  a  piece  of  ground  ihal  wa* 
under  waler  two  feet  deep  at  the  time,  coniiiting  of  thirty  acrei.  1  drained  the  waler  all 
oS  of  ihal  ground  with  twenly-five  pound*  of  dynamite  and  Mr.  Foid  plowed  thii  up 
and  lowed  il  to  alfalfa  and  he  ha*  got  a*  nice  a  field  of  alfalfa  now  a*  there  i*  in 
Pawnee  County. 

I  alio  dynamited  thirty  tree  hola  for  Mr.  Friend*  in  Rozel,  Kani..  and  he  did 
no(  lote  a  tree.  I  alio  dynamited  thirty  tree  hole*  for  Mr,  Smith  and  every  tree  he  planted 
lived  bul  one.  1  dynamited  ihirly-one  tree  holei  for  Mr.  Yaggar  of  Rozel,  Kant.,  and  hi* 
tree*  all  lived,  and  treei  don't  grow  in  thi*  country  in  an  ordinary  tree  hole. 

All  of  thoie  place*  I  have  told  70U  about  1  have  kept  penonal  Irack  of  and  I 
know  what  diey  were  and  what  ihey  are  now,  beiidet  dozen*  of  other*,  and  if  you  will 
print  (ome  of  thoie  pamphleti  you  lent  me  a  copy  of,  1  will  try  and  take  up  the  buiineti 
■gain  and  lee  if  1  can  do  anything  with  il  and  alio  if  you  would  adviie  people  lo  corre- 
qkood  with  me,  I  will  do  all  1  can  lo  help  them  and  you  too. 
Your,  truly, 

A.  G.  CRABB, 

720  E.  7th  Street, 

Hulchinion,  Kana. 
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Land  Valtis  Increuol  $130.00  Per  Aera 

Whrxside,  Kansas,  Febniac;  21,  1912. 
In  reFeicDce  to  ihe  wet  land  tUl  foi  dk  by  Mr.  A.  C  Cnbb: 

There  oever  bw  been  my  witcr  iluid  on  ihii  luid  liiice  fhooting.  It  cat  mt 
about  fifteen  dolUra  ($15.00),  and  I  bave  bad  at  good  oati  on  it  aa  on  aay  of  iha 
field.  Thi*  year  it  u  in  wheal,  and  ihc  wheal  loofct  bellei  wfacie  the  pond  atood  ihan  on 
the  rat  of  tbe  Geld. 

Before  ibooling  ihii  land  wai  woitMcu,  bul  I  have  lince  refilled  $130.00  per  acre 

GEORGE  W.  SIEGRIST, 

Hutchiown,  KaSLMK, 


Do  Pont  Dynamite  Saves  $435.00  Ux  Thu  Missouri  Fanner, 
and  Increased  Vahie  of  His  Farm  b;  Increased  Crops 

On  MuiJi  lOlh,  19)1,  a  large  dilch  wa.  Aol  at  Diehlatadl,  Mo.,  on  die  farm  o( 
Mr.  Max  L.  Oitner.  See  oppoaile  page,  ibowing  finiihed  dilcb  and  water  flowing 
ibioagli  it. 

The  lengdi  of  ifae  ditch  made  wai  1 .720  feel.  Three  rowi  of  hole*.  3  (eel  apart 
each  waj,  were  drilled,  die  rovra  being  ilaggered.  The  ceuler  row  of  holei  were  3  feel 
8  incbe*  deep  and  ibe  two  outiide  lowi  3  feel  deep.  In  each  of  ibe  centre  holei  were 
loaded  3  cartridge*,  Hercnlci  30%,  ]]4xS.  and  in  each  oF  the  oubide  holet  2  cartridge*. 
Il  WM  originally  planned  to  fire  die  entire  1,720  feel  of  ditch  with  one  (el  of  primer  hole*, 
L  e..  Iwo  holet  in  each  row,  ibeve  hole*  being  loaded  witb  an  extra  cartridge,  containing 
At  cap  and  fu*e.  When  fired  500  feel  of  die  i£lch  wa>  cleaned  out,  and  it  developed 
thai  iheie  wa*  a  dry  und  ridge  In  die  centre  of  die  1,720  feel  which  extended  about  400 
feel,  dii>  preventing  the  entire  1,720  feel  from  being  excavated  with  the  one  primiDg.  A 
aecood  primer  group  wat  arranged  and  i>  dii*  ibol  600  feel  of  ditch  wa*  made.  Several 
extra  priming*  were  neccMuy  to  gel  ibe  dry  tand  lidge  blown  out  cleanly.  There  wai 
about  1  fool  of  water  in  all  die  liolet  blatted  vridi  the  exception  of  thoee  in  the  diy  land 
ridge.     The  aoil  in  Ae  remainder  of  die  ditch  wat  a  *andy  loam  with  tome  mixture  of  clay. 

Tbe  dilch  made  wai  16  feel  at  (he  lop.  6  feel  wide  al  die  bottom  and  averaged  4 
feet  in  dqilb.     Il  wai  fairly  well  cleaned  out  all  along. 

They  tiled  2,100  pound*  of  Heiculei  50%,  cotting  14c  pei  pound,  or  a  dynamite 
coil  of  1294.00  for  the  ditch.  The  labor  coti  wat  S33,  making  die  lolal  coti  of  die  <Ulcb 
$329.00.  There  wai  moved  3,059  cubic  yard*  of  inaterial,  cotdng  10.76c  per  cubic  yard 
for  the  entire  work,  againit  25c  per  cubic  yard  if  the  ditch  had  been  dug  by  pick  and 
■bofeL 

The  teiqwrature  at  die  time  of  demOMIration  Wat  62  degree*  F.,  in  die  tun.  and 
49  degree*  m  the  ibade.  The  temperature  of  die  water  in  the  holet  wa*  35  degree* 
FahienhnL 


Dynamite  Cuts  Cost  in  Two 

Onamia,  Minn..  Aug.  9,  191 1. 
In  regard  to  ditching  wid)  dyiuunite  will  lay,  it'i  grand  in  wet  ground.    The  ditch 
dug  on  my  place  would  coit  me  al  lea*t  60c.  per  rod,  and  widi  dynamite  it  wai   leti 
diau  half;    and  dien  luch  quick  work.     One  minole  after  loading  wat   done   di«  water 
came  running  in  [ike  die  dilch  had  been  there  all  dw  time.    1  diink  It  wa*  fine. 
Your*  Tery  truly, 

PETER  PETERSON. 
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'ND  A  CORNER  IN   ONE  BLAST 
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8000  AcTM  Redaimwl  by  Ditchmg 

Hernando.  Miss..  Jan.  15,  19)2. 
Your  letlei  receired  thii  A.  M.  in  regard  to  the  lue  of  eiplotivo.     I  have  had 
s  ytry  renkaikable  luccen  in  ihii  line,  etpedallj  Id  blaidng  ilunqw,  dilcfaea  and  hard- 

Tbeie  WM  a  Urge  drainage  dulrict  in  diis  caunl;,  called  Huirrcuie  Swunp  Land 
Diitrict,  compriting  about  eight  ifaouiand  (BOOO)  ocrei  of  land  not  lUKeptible  to  culti- 
vation. Bondi  were  iinied  to  the  amount  of  (10.000  for  a  ditch  6  feel  wide  and 
from  2J/2  to  10  feel  deep.  My  father  Wat  intcreiled  In  teveral  ihouiand  acre*  of  land 
ia   ihia  <Eilricl,   lo  he  bought   the   boadt  and   carried   oul   ibe   conlract   of   eicavaling   ihe 

I  wai  put  in  charge  of  the  above  work  and  completed  the  canal,  uiing  over  two 
dKHoand  (2000)  dollan  wordi  of  Red  Cron  Dynamite  bought  from  Levi  Joy  &  Company, 
of  Memphii,  Teiu.  I  ilarted  ifait  work,  removing  the  ilumpi  with  a  itump  puller,  but 
found  I  had  ilruck  a  hard  propoaition.  My  fini  order  for  one  ihouund  (1000)  lb>. 
of  40  per  cent,  dynamite  made  the  itumpi  come  >o  eaiy  that  I  ihoughl  blailiog  ihe  dilch 
wal  ponible,  w  I  began  and  in  a  few  day*  could  remove  more  dirl  for  (1.50  inveited 
in  dyaamile  dian  O.OO  of  ihovel  worL  I  nude  average  of  handling  dirl  at  MI'ic 
per  cubic  yard  where  it  would  have  cod  me  20c.  lo  ihovel  tame.  Where  the  cut  wat 
more  than  6  ft.  negroei  would  not  attempt  lo  ute  ihe  thovel  but  wanted  barrowt.  So 
here  it  where  Mr.   Negro  toil  out.  oi  the  djinamile  blew  it   oul  moit  lucceufutly. 

The  above  canal  wat  in  made  land  from  4  lo  10  feet  deep  and  required  conaid- 
crable  boring  to  gel  under  tome  of  the  Urgetl  ttumpt,  but  after  die  eiplotion  I  had  no 
bother  with  pulling  die  icmaini  oS  right  of  way.  In  uting  the  ilun^  puller  it  wat 
more  trouble  lo  remove  ihe  ttumpt  after  being  polled  a*  Ute  dirl  remaining  on  tome 
of  the  ttumpt  would  weigh  ton*  and  had  lo  be  lootened  and  knocked  oS  with  the  ute 
of  two  (2)  tlicki  of  dynamite.  When  uiing  dynamite  a  man  could  roll  il  oS  with 
little  trouble  ri^l  away,  and  without  die  dynamite  he  could  have  hardly  pulled  it  of 
with   eight   yi^   of   cattle. 

The  above  canal  wat  cut  8  feet  wide  lo  bring  it  from  20  lo  40  feet  wide  and  8  to 
20  feet  deep  and  diii  land  that  wat  worthlett  it  now  the  Gnett  land  in  the  county.  I 
have  uied  ttw  40  per  cent,  dynamite  in  all  of  my  work  and  we  attribute  the  fait  coming  and 
waihing  due  to  the  ute  of  your  exploiivei.  I  hope  lo  dynamite  about  15  acrei  on  my 
ovoi  farm  belween  now  and  ihe  ISth  of  March.  The  above  work  will  be  tubioiling  at 
we  have  a  very  heavy  clay  tubtoil  In  thit  ditliict.  I  dioroughly  undenland  telling  Ireet 
with  dynamite  and  all  ilt  branchet.  Yourt  very  truly. 

N.  C  BANKS, 

Boi  14.  Hernando,  Mitt. 

A  Good  Invettmoit 

A«  an  instance  of  die  practicability  of  subsoil  drainage  we  will  quote  the 
following  from  the  report  of  one  of  our  demonstrators: 

~Mr.  J.  B.  Shaffer  owned  a  40-acte  tract  of  land  In  Sedwick  County,  Kaniat. 
that  for  twelve  yeart  had  been  idle  and  uieleu  on  account  of  water  which  covered  it 
lo  a  depdi  of  three  feet.  One  of  our  men.  uiing  100  poundi  of  dynamite,  blaited  holei 
40  feet  juiarl  acron  thii  tract,  placing  two  ilickt  of  dynamite  in  each  hole  and  firing 
them.  That  tanie  year  the  owner  harvnted  40  buiheli  of  oatt  per  acre  from  ihal  40 
acre*  of  ground.  He  then  put  ihe  tame  land  into  alfalfa,  tince  which  time  he  hat  been 
cutting  four  crop*  per  year." 

G>mpaTe  the  value  of  four  crops  of  alfalfa  per  year  for  dght  yean  with 
the  cost  of  the  explosives  used  to  reclaim  this  land. 
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DYNAMITED  DITCH  ON  RIDER  fiOOS 


sdbyGoOgIC 


Ditehing  Cranberry  Bogt. 

This  class  <^  ditching  differs  from  the  ordinary  because  what  is 
required  is  not  merely  a  means  of  removing  Eiu|Jus  water  from  land, 
but  also  a  means  of  floodbg  the  same  land  several  times  a  year. 

The  sort  of  land  best  adapted  for  cranberry  culture  is  ideal  for 
ditching  widi  <^amite  because  wet  and  heavy. 

The  metfiod  used  is  by  propagated  blast  frtHo  a  central  detonator, 
no  battery  or  electric  fuzes  being  required. 

The  letter  printed  below  is  from  one  of  the  country's  leading 
cranberry  growers  and  a  pioneer  in  the  use  of  dynamite  (or  ditching, 
he  having  successfully  used  it  for  twen^  years.  At  the  1911  annual 
meeting  of  die  American  Cranberry  Growers  Association,  Mr.  Rider 
stated  he  had  never  experienced  any  casualties  in  uong  dynamite  and 
considered  it  safer  to  handle  than  gasoline. 

Note  his  statement  regarding  ef^t  of  blasting  on  fungus.  This 
bears  out  similar  experiences  of  orchardists. 


Djrtuumte  Succeufully  Used  for  Twenty  Years  in 
Cranberry  Gnraring 

Mr.  A.  J.  Rider,  SecrcUrj  of  ibe  Americui  Cranberry  Groweri'  Auocialion.  of 
1.  N.  J.,  write*. 

I  have  lued  dfoamite  ia  Ine  dcvelopmcat  of  my  ctoiAxttj  ealerpriie*  with  luccen 
■nd  KoDomjr  for  the  put  twealy  ytmn.  Id  remaving  obitiuctioiu  from  water  cainet. 
opening  ditche*  and  preparing  tfae  way  for  danu  and  fload'galei.  it  i>  eq>eciall7  tueful.  I 
keep  ■  nipply  OB  hand  at  all  timei.  aod  my  foremen  are  all  initrucled  in  it>  uie.  Tlie 
Mving  in  lime  and  labor  ibui  effected  ii  ver;  great. 

Dynamite  will  make  a  itraigtit  ditch  and  under  condition)  with  which  nothing  bol  a 
dred^g  machine  could  cope.  In  excavating  for  Sood  gatei  the  mud  walli  are  temporarily 
packed  10  lolidly  that  water  hardly  icepi  through.  A  crow  bar  and  a  (tick  of  dynamite 
will  itop  a  leak  in  a  dam  that  would  otherwite  require  houn,  and  pouibly  dayi  of  labor. 
All  cranberry  planli  ire  Muceptihle  to  fuogvu  diieaM*,  and  much  experimeatiDg  hai  been 
done  by  grower*  and  government  npeit*  to  control  thii  enemy.  Without  being  able  to 
pve  •cieBti6c  naaoni  I  owe  it  to  dynamite  that  there  hai  never  been  fungn*  growth  at 
Hampton,  one  of  my  1arge*t  planlalioni,  where  I  have  uted  it  freely. 

If  the  advantage)  to  be  obtained  diiough  the  uie  of  dynamite  were  brought  to  the 
■tienliaa  of  all  large  eranberiy  grower*  I  believe  you  woold  be  doing  ibem  a  great  (errice. 
Very  truly  your*.  A.  J.  RIDER 
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PLACtNO  CHARQG  FOR  DRAINING  POND  AT  NEWARK,  DEL. 


V  MINUTES  AFTER  THE  BLAST  O 
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Draining  Frog  Ponds  or  Wet  Spots 

Swamps  and  pon<ls,  except  where  they  are  close  to  rivers,  lakes 
or  the  ocean,  are  caused  by  spring  or  surface  water  collecting  on  low 
ground  without  a  lower  outlet  and  which  is  underlaid  by  clay  or 
other  subsoil  that  the  water  cannot  sink  through.  When  it  is  not 
practicable  to  drain  these  swamps  by  ditching  they  can  often  be  per- 
manendy  dried  up  by  shattering  the  impervious  subsoil  in  the  lowest 
places  with  dynamite.  It  is  generally  best  to  blast  in  three  or  (our 
places  and  sometimes  a  row  of  holes  spaced  twenty  to  thirty  feet 
apart,  across  the  pond  or  swamp  where  the  water  is  deepest,  will 
give  the  best  results.  However,  the  number  of  holes  necessary  de- 
pends on  the  area  to  be  drained  and  the  thickness  of  the  impervious 
soil  or  clay  underneath.  This  is  sometimes  many  feet  in  depth,  but 
is  usually  from  two  or  three  feet  to  thirty  or  forty  feet  To  satis- 
factorily  drain  away  the  water  above  it  is  necessary  to  break  this 
subsoil  entirely  through  and  to  do  this  the  holes  for  the  dynamite 
should  be  drilled  almost  through  it — say  within  two  feel  of  the  bottom 
— if  gravel,  sand  or  other  open  earth  lies  below  the  clay.  In  order 
to  do  this,  a  test  hole  to  determine  the  exact  thickness  of  the  clay  is  of 

course    nec^"!>rv        TTip  rlav  \uill  Wirt*  hf  nrnnprlw 
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DEEPENING  CHANNEL  OF  STREAM  WITH    OVNAMITE 

Straightem  Credc  with  Dynamite 

Yalmar,  Mick„  SepL  21,  1911. 

The  dildiing  propoiilian  hit  me  tte  m»l  and  would  never  believe  until  I  uw  your 
BWD  do  il  here,  h  the  creek  wu  making  all  kindi  o!  turn*  and  >wLng>  and  cutting  my 
farm  up  in  an  awful  ahapCp  and  1  could  have  kad  it  done  long  before  diia  if  I  had  oolj 
known  how.  and  wilh  a  great  deal  leu  labor  and  at  half  coat  than  to  do  it  with  a  leu* 
and  Kriper.  Even  then  il  would  have  been  veir  hard  to  gel  il  done  od  account  of 
■II  the  root!  and  big  itona  ifaere  are  in  placet  vdiich  were  eaiilr  (hot  out  with  dynamile. 

The  ditch  the]'  ihot  here  to  mj  meaniK  WM  60  feet  long  and  7  feel  wide  and  3*/i 
at  bottom,  3!/^  feet  to  4  deep  wiA  the  coit  of  i225.  which  would  coat  me  clow  lo  Sl^ 
per  rod  if  I  wai  to  have  it  done  with  team  and  icraper  or  with  a  thovel. 

CHAS.  WILSON. 


Blow*  Out  Mudboles 
DjnMBilt*  U*«d  to  Impfwa  RoMd*  in  Kaaaaa 

■  Walar  Soak.  IbId  tb.  Saball.  Lwriaa  Am 
■•Up  Tmtoa  Put*  Uajqaa  Pka  Into  Uh. 

St.  John,  Kan..  Feb.  29. 

Samuel  Newell,  Truitee  of  Fairview  Townihip,  hai  lolved  ibe  problem  of  rand- 
holei  in  county  roadt  hie  hlowi  them  out  with  dynamite,  quickly  and  cheaply.  In  ooe 
of  the  roadt  in  hit  townihip  wai  a  mudhole  a  quarter  of  a  mile  long,  practically  impatiahtf 
even  for  light  buggiei.     Motor  can  couldn't  gel  through  it  at  ail. 

Mr.  Newell  lead  about  deep  plowing  widi  dynamite  and  how  die  giant  powdei 
had  been  uied  in  drainage  work,  u  he  decided  to  I17  iL  He  drilled  hole*  erery  liMl' 
dred  feet  through  that  itrelch  of  mud  and  put  ■  blaat  of  one  (tick  of  dynamite  in  each 
hole  and  blew  up  die  whole  roadway. 

Theit  exploaivei  broke  up  tfie  hatdpan  under  the  road  and  permitted  the  water 
lo  drain  into  the  lubtoil.  Newell  iien  put  hii  road  graden  at  work  and  graded  the 
g  that  road  hat  been  about  die  beat  in  Stafford 
!  heavieil  rain  Ac  water  diiappean  and  ttw 
melling  mow  Kwki  into  ttie  ground  to  that  the  road  it  dry  u  tooB  u  ibe  maw  it  gooe. 

The  ilretch  of  road  ii  now  paiiable  by  any  uit  of  vehicle  and  carrying  litt 
heaviett  loadi.  Fannen  who  fonnerly  had  to  drive  two  milei  out  of  their  way  to  haul 
wheat  lo  market  can  haul  the  utual  load  over  thit  road  at  any  bne.  The  road  wai 
through  a  low,  twampy  place  and  now  il  remsin*  dry  and  hard  while  the  water  coven 
die  mrrounding  land.  Other  bad  mudholet  in  Stafford  County  are  to  be  blown  up  thii 
^ling.  a*  the  road  worker*  there  contider  die  plan  ■  *uccc*t  ia  every  way. 
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Underdrainage  of  Hardpan  Land 


Land  that  has  a  waterproof  tubwil  »  practically  worthteu,  u  in  wet 
weather  it  holds  the  surface  water  in  such  quantities  on  level  ground  that  the 
roots  of  trees  and  plants  are  "drowned"  or  rotted  away;  and  in  dry  weather 
such  land  does  not  retain  moisture  and  the  vegetation  dies  quickly.  Such 
land  can  be  rendered  fertile  at  once  by  blasting  with  "Red  Cross"  Dynamite. 
The  hardpan  is  completely  broken  up,  water-storing  capacity  increased,  and 
the  dry,  dead  topsoil  converted  into  a  rich  loam  for  less  than  the  amount  of 
the  taxes  for  a  year  or  two. 

The  following  extract  from  the  Topeka,  Kansas,  "Mail  and  Breeze" 
proves  the  wonderful  results  of  this  use  of  dynamite : 

"A  few  jem  ago  M.  T.  Wiltianu  bought  ■  quarler  Kclion  of  lind  neiT  Medicine 
LodBc  in  Barbel  Counly,  and,  conceiving  the  Mme  idea  ihat  Eli'Covernoi  Crawford 
and  olhcn  have,  lued  dTnamile  in  dealing  with  a  hard  Hibwil.  The  land  wai  overgrown 
with  lanflowen  and  cocklebun  and  would  have  been  coniidered  dear  at  $10  per  acre. 
It  w»)  underlaid  with  a  hard  HibM>il  ihal  WM  almoat  impervioiu  lo  water.  Mi.  William*' 
idea  wu  to  looien  thi*  lubioil  with  dynamile.  He  bored  holei  in  ihe  earlh  Knne  3  feel 
deep  and  about  40  feel  apart,  and  in  each  hole  placed  a  part  of  a  itick  of  dynamite. 
The  eiploaiou  of  the  djnamile  looieaed  the  hard  lubioil.  and  made  a  Tciervoir  (or 
the  raint.  which  had  formerly  nin  oS  the  land  nearly  at  fait  ai  they  fell.  On  ihii 
quarter  there  ii  now  100  acrei  of,  peihapi,  a*  fine  alfalfa  ai  can  be  found  in  ihe  ilate. 
Mr.  'William*  ha*  refiued  $13,000  for  the  quarter  and  gather*  a  net  income  from  hi* 
alfalfa  o(  from  $30  lo  $33  per  acre  every  year. 

"Lul  waHO  Mr.  Wiltianu  proposed  to  ihe  ladie*  of  ihe  Baptial  church  ihal 
be  vrould  give  dwm  a  load  of  hay.  provided  they  would  come  oul  to  the  place,  (hock 
die  hay.  load  it  on  wagoni  and  haul  il  to  town.  They  look  him  at  hii  word  and  ihocked 
and  hauled  to  town  Iwo  ton*  which  nld  for  $16.  When  ihe  second  crop  wa*  ready 
Ihe  ladie*  came  again,  and  'touched'  Mr.  Williami  for  a  litlle  more  than  Iwo  lorn 
which  told  a>  well  a*  the  Cnl  load.'     (See  cut  al  bottom  of  ihit  page). 


O  WHERE  FORMERLV 


:dbvG00^IC 


Ditching  With  Dynunite  Eadoxsed  By  High  Authoii^ 

UPPER  PENINSULA  STATION 

Leo   M.  Geumar,  Supt 

MicHiUN  Eju>eiument  Station 

Chatham.  Mich„  Mudi  II,  191Z 
El.  I.  Du  Pont  de  Nemours  Powder  Company, 

WjuawcToN.  Del. 
Ctnilemen : 

I  have  lucd  many  tooi  of  drnunile  within  ike  put  twenty  yun,  both  in  mnoring 
Mumpi  tod  for  breaking  up  large  bouidert,  snd  having  never  leen  dynamite  uied  for  dig- 
ging dilchc*.  1  became  inlereiled  in  ■  demonilration  which  jour  Company  msile  in  ihii 
neighborhood  loit  lummer.  The  tut  w«  made  on  a  tide  hill  underlaid  with  a  ledge  a( 
nugnetian  limulone  about  five  feel  below  die  turface.  Springi  about  half-way  up  the 
•ide  hill  kepi  (he  lower  half  of  ihe  hill  and  about  aix  acrei  of  die  level  gnnnd  belcw 
in  an  extremely  wet  condition.  The  nil  ii  a  landy  loam  which  containi  a  few  imall 
boulden  and  many  large.  Bat  ilonei  throws  into  varioui .  poiitioni  and  weighing  from 
20  to  lomelimn  over  130  poundi  each.  Hand  digging  in  luch  ground  i>  necenarilyilow.for 
ditche)  have  to  be  dug  wide  at  the  bottom  to  keep  from  caving  In,  and  many  large  itona 
mtui  be  either  broken  up  or  removed  with  crowban.  There  are  teveral  of  theae  aide 
hilh  in  ihit  neighborhood,  and  two  men  rarely  average  more  than  a  rod  and  a  half  a  <by 
in  digging  ditchei  on  lUch  ground. 

To  cut  the  water  off,  a  dilch  four  lodi  long  waa  blaated  out  with  dynoDUle,  the 
amount  uicd  being  evidently  more  than  would  have  been  necesiary.  for  it  not  only  tfmcd 
a  ditch  of  ample  width,  but  ihaltered  nearly  a  foot  of  the  tolid  ledge  of  rock  in  the 
bottom.    The  coat  woi  ai  f ollowi : 

Dynamite  and  capt  widi   fuae t3.00 

I   man.   I   hour  with  dynamite 25 

I  moB,  2  houra  cleaDing  out  bollom  of  dilch 35 

Total $3.60  or  90c.  a  rod 

With  two  men  dig^ng  one  and  a  half  rod>  •  day  and  getting  each  St.7S  a  day. 
the  cut  per  rod  would  have  been  $2.33  or  over  two  and  a  half  timei  more  than  die  col 
of  digging  wilh  dynamite.  Thii  demonitration  convince!  me  that  on  ordinary  graUDd.  ape- 
cially  heavy  clay,  the  coil  of  digging  with  dynamite  muit  be  le*i  than  one-half  the  rat 
of  hand  digging.  Furthermore,  the  work  of  digong  widi  dynamite  ia  done  «  nfidlf 
thai  the  advantage  thereof  canBOl  well  be  overlookeil 

Very  req>ect fully  3MUn. 

LEO  M.  GEISMAR,  Supt 

A  SucceMful  Drainage  Te*t 

DELAWARE  COLLEGE 

NEWARK.  DELAWARE 

Geo,  a.  Hakter,  M,  A,  PL  D,  Pretident 

March  20.    1912. 

E.  I.  DU  Pont  de  Nemours  Powder  Company, 
Wilmington.  Del. 

I  drove  down  to  the  farm  yeilerday  to  lee  ihe  ipoti  which  Mr.  Hill,  of  our 
college,  hat  blown  out  wilh  dynamite  to  lett  iti  efficacy  in  draining  auch  areaa.  1  fouad 
a  number  of  flat  batiiu  icatlered  around  over  aeveral  acre*  of  ground.  Mr.  Hill  infoined 
me  that  the  ilralum  of  clay  eilendi  downwardi  to  three  or  four  feel;  then  occnn  a 
ilratum  of  Mnd.  Mr.  Hill,  it  leenu,  bored  holea  to  the  depth  of  three  feet  or  three  and  a 
half  feet  and  exploded  charget  of  dynamite.  He  report!  ihal  before  hii  eiperimenli 
rainfall  alwayi  gathered  in  theie  baiini  and  would  lie  for  week*  before  it  would  all  be 
evaporated  or  abiorbed  in  the  almoit  imperviou!  clay.  After  hi*  eiperiroenli  he  itporli 
riiat  water  ditappean  from  theae  batin)  very  aoon  after  a  fall  of  rain,  no  mailer  hoW 
heavy  it  may  be.  When  I  viiited  the  ground  yoterday  I  found  very  little  walet  in  any 
of  iheie  drpretnona.     You  remember  on  lait  Friday  we  had  a  very  heavy  precipiladoa 

CEO.  A.  HARTER.  Pre«daiL 


FfMiner  Pond  Yidds  $75  Per  Acre  Crop 

UNITED    STATES    DEPARTMENT    OF    AGRICULTURE. 
BUREAU  OF  PLANT  INDUSTRY. 

WuhingtOD.  D.  C 

OrncE  OF  Farmers'  Co-opeiuttvc  Demonstiution  Work. 

MoRRiLLTON,  Ark.,  Jan.  16,   1912. 

e.  i.  du  ptmjt  de  nemours  powder  company, 
Wilmington.  Del. 

Cmlltmtn; 

A)  pet  jrour  requal,  I  here  gi*e  you  m;  eiperience  widi  dfoamile  «  ■  water 
•ii^r  ID  iDf  field  in  Georgia. 

1  had  a  lime  link  in  mjr  Geld  and  the  watet  would  collecl  in  lh*l  baiin  and 
would  cover  about  one  acre  and  a  half  of  ground,  lo  tome  jean  when  we  bad  eX' 
ceMive  lainfall,  I  could  not  plant  il  to  anything. 

My  brother  came  to  lee  me  on  *  viiit  and  be  (aid:     "Why  don't  you  put  down 

■  hole  25  or  35  feel  and  *hoot  it  with  dynamite  and  link  the  water?"    So  I  put  down 

■  bole  23  ft.  and  ibol  it,  and  it  nmk  Ae  water. 

I  weighed  the  com  that  I  gathered  from  the  V/i  acre(  the  Gnt  year  and  1  got  a 
few  poimdi  more  than  100  buibeh  of  jiiit  ai  good  com  ai  I  have  made  in  my  life.  Thit 
mide  more  disn  $75.00,  wherea*  1  had  been  getting  nothing  from  ihi*  land,  beiidei  it  wa* 
very  diiagreeable   to  have  to  work  around  ihii  wet  *pot  each  yeai. 

That  wai  the  only  year  I  gathered  the  com  (eparalely.  although  it  teemed  to  bu 
better  every   year    I    cultivated   it  until    1    told   the    fann.    and    I    do   know   that    ^   land 
worked   better  every   year.      Thii   eiperience   of   mine,   and    the    roulti   which    I    wcured. 
it  what  maket  me  recommend  lubtoiling  with  d3'namite  to  ttrongly. 
Youtt  very  truly. 

JOHN  W.  PARLIN. 

Special  Agent. 


Underdraiiiage  Increases  Land  Value  $100.00  Per  Acre 

Fayetteville.  N.  Y.,  Nov.  4,  I9fl. 
You  may  he  interelted   in   learning  that   I  had   about  lix   acrei  of  worlhleu   land, 
which    WH    moitly    bog   and    Iraih,    that    hat    been    lucceiifully    drained    with    Red    Croii 
Dynamite. 

Thit  land  wat  alwiyi  covered  with  water,  due  undoubtedly  to  a  ttratum  of  ihale 
limetlone  underneath,  but  by  drilling  down  through  thii  limeitone  from  6  to  12  feel 
deep  at  the  lowett  ipolt  in  the  iwamp.  I  not  only  nicceeded  in  draining  the  entire  til 
acre*,  but  «nce  then  il  hat  been  planted  to  corn  and  polatoet  and  now  to  alfalfa,  v^ich 
il  yielding  at  hi^  at  five  lom  per  acre. 

The  cott  of  ihii  driining  work  wat  about  SIOO.CO  including  cleaning  up  the  bnnh, 
etc..  which  I  coDtidec  mott  economical.  In  fact,  I  could  not  have  drained  ihii  bog 
economically  excepting  by   the  uie   of  dynamite. 

I  might  alio  add  thai  the  value  of  ihit  land  hat  been  Increated  from  practically 
nothing   to  1100.00  per   aero. 

Youri  very  Iruly. 

F.  E.  DAWLEY. 
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How  We  Can  Help  You. 

For  more  than  a  hundied  years  we  have  been  making  and  sell- 
ing  explosives.  We  maintain  a  highly  skilled  corps  of  chemists,  ex- 
plosives specialists,  and  field  representatives,  whose  sole  duties  are  to 
study  conditions  and  devise  means  for  handling  them. 

If  there  is  any  soil  condition  on  your  fann  that  we  have  not 
mentioned,  and  which  you  diink  might  be  remedied  or  improved  by 
dynamite,  please  write  us  all  about  it.  There  will  be  no  charge  (or 
the  infomiation  we  will  send  you;  in  fact,  we  will  be  much  obliged 
to  you  for  ^ving  us  the  opportunity  to  study  any  peculiar  condition. 

Bear  in  mind  that  ^e  age,  reputation  and  high  standing  of  this 
Company  are  ample  assurance  that  any  statements  made  by  us  are 
conservative,  and  based  on  long  and  varied  experience. 


Instruction  Book   Sent   FREE 

IF  di*  foreg^dnf  P>cu  hara  coDTincad  jon  that  pocsiUj  aKpliMiraa  can  ba 
luad  to  adTatltua  on  jour  farm,  tli*  n*at  qnaitiona  thai  will  ama  in 
roar  mind  ar*:  How  ara  tbaj  uaad?  Wkat  da  thoy  ca*t7  Wkat  quan- 
titiai  ara  neadadT  What  othar  >upplie>  or  apparatui  are  naadad.  ale?  All 
Ibeta  thiitf*  ara  fally  and  daarlr  aKplainod  in  our  larfar  booklet,  "The 
Fartuvr**  Handbook  of  Eiplouvae,"  wbicb  may  be  obtained,  (roe  of  cbarfe, 
by  cutting  out  and  mailins  the  card  No.  1  printed  on  tii«  iniUe  back  cover 
of  thli  pamphlet. 

W«  belnre  that  when  you  haTe  read  the  book,  yoB  will  undantand 
how  umpla,  tale  and  economical  the  lue  of  Du  Pont  Dynamite  ia,  and 
that  yod  will  Ihul  many  way*  to  (ave  and  nudco  money  with  it>  aid. 

E.  I.  DU  PONT  DE  NEMOt^tS  POWDER  CO. 

WOJMINCTON,  DELAWARE 
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Safety  First 

Du  PONT 

AND 

REPAUNO 

Stumping  Powder 
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Are  the  safest  agricultural  explosives  i 
manufactured;  because  least  sensitive  I 
to  ordinary  shocks. 

Nevertheless,  with  a  powerful  blast-  ' 
ing  cap  (No.  6)  to  detonate  them  their  I 
execution    is   perfect.      This   combina- 
tion makes  the  ideal  agricultural  ex-  . 
plosive.  \ 

Do  not  permit  an  unscrupulous  dealer 
to  substitute  something  "just  as  good" 
or  "all  the  same  thing."  Make  "SAFETY 
FIRST"  your  own  rule  in  handling 
explosives.  That  means  demand  Du 
Pont  and  Repauno  brands  and  accept 
nothing  else.  If  the  wrapper  on  the 
powder  doesn't  bear  these  cartridge 
markings,  it  is    NOT  our  product. 

The  best  is  the  cheapest  as  well  as 
the  safest.  That  means  you  want  Du 
Pont  or   Repauno  Stumping  Powder. 


Special  Explosives  for  Farm  Work 

Gilbert  ElHs  Bailey,  A.M.,  E.M.,  Ph.D., 
Professor  of  Geology  at  the  University  of 
wuthern  California,  in  a  bulletin  issued  in 
January,  1914,  says: 
"The  writer  believes  that  deep  plowing 
nd  cultivating  of  the  soils  by  means  of  ex- 
plosives is  almost  as  great  a  step  forward  as 
irrigation.     He  believes  that  the  time  has 
come  when  explosives  should  be  made  es- 
pecially   for    agricultural    uses — explosives 
ihat  will  be  safe  to  use,  safe  to  handle,  and 
safe  to  store  on  the  premises, 
i'     "The  agriculturist  should  use  only  ex- 
plosives especially  prepared  for  his  work. 
He  should  use  an  explosive  that  stands  all 
ordinary  shocks  of  handling  and  transporta- 
tion, that  does  not  easily  freeze.    He  does 
not  need  and  should  not  use  the  expensive 
high  grade  nitroglycerin  explosives.     The 
various  grades  of  low  explosives  that  cost 
less  will  do  all  his  work  from  stumps  and 
boulders  to  deep  plowing  better  than  high 
explosives." 

The  E.  I.  du  Pont  de  Nemours  Powder 
Company,  the  pioneer  powder  maker  of 
America,  and  always  the  leader  in  every- 
thing pertaining  to  explosives,  foresaw  the 
universal  demand  for  a  special  agricultural 
explosive  and  met  this  demand  by  placing 
on  the  market  its  Du  Pont  and  Repauno 
Stumping  Powder,  designed  for  use  in  sub- 
soiling,  tree  planting  and  stump  blasting, 
ror  boulder  blasting,  stump  blasting  in 
sandy  soils  and  ditching,  requiring  a  quicker 
and  stronger  explosive  than  the  stumping 
powders,  we  recommend  Du  Pont  Straight 
N.  G.  60  per  cent,  dynamite. 

Our  agricultural  brands  meet  all  of  the  ^-.         ,  ^ 

requirements  specified  by   Prof.   Bailey  in  Di:iiizi:dbiA.300gie 

Li-— -.;„,itiiral  bulletin. 
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CLEARING  STUMP  LAND 

Every  farmer  knows  that  time  is  wasted  when  be  hu 
to  plow  around  atumpa,  dead  trees,  and  boulders.  He 
knows  also  that  they  prevent  the  proper  cultivation  and 
rotation  of  crops,  and  that  seeding  and  harvestiag  machiDcry 
cannot  be  used  around  stumps.  These  thingi  are  bad 
enough,  but  what  is  worse  is  the  fact  that  the  stumps  arr 
thieves, '  robbing  the  farmer  of  ground  that  is  needed,  sq 
that  should  be  laising  valuable  craps.  They  also  haibof 
mice  and  insect  pests.  It  is  difficult  to  calculate  in  dollajs  and 
cents  the  gain  in  land  where  the  stumps  have  been  remoitsl. 
That  it  is  lar^  is  evident  if  one  stops  to  think  that  an  aver- 
age stump  wastes  ground  that  would  support  a  profitabii: 
fruit  tree,  or  half  a  dozen  hills  of  corn. 

Farmers  noticed  long  ago  that  crops  sawn  where  stump; 
had  been  blasted  were  heavy  and  healthy,  especially  during 
dry  spells  when  those  on  adjoining  ground  were  dried  up 
and  sickly.  This  is,  of  course,  due  to  the  stirring  up  of  (he 
soil  deeply.  Increasing  the  water  storing  capacity. 

It  is  bad  economy  to  burn  stumps,  as  it  wastes  time  watch- 
ing the  fires,  and  it  ie  impossible  to  bum  below  the  suridcr 
to  plowing  depth.  Burning  also  destroys  humus  and  ihc 
fertility  of  the  soil  undoing  the  work  of  Nature  in  mellowing 
the  earth.  It  is  almost  impossible  to  burn  a  green  stump,  or 
to  remove  the  roots  of  any  stump  by  burning  so  that  they  ' 
will  not  interfere  with  the  cultivation  of  the  graund.  Dig- 
ging out  stumps  is  not  only  hard,  slow  and  expenuve  «ork, 
but  it  leaves  a  great  hole  that  has  to  be  filled  up  and  mois 
that  are  ev( 


Pulling  stumps  is  hard  work,  leaves  holes  to  be  filled,  and 
a  hard-packed  soil  to  be  plowed.     If  the  stumps  are  pultnl    I 
by  machinery   it  requires  too   much   time   and  power  and    | 
too  heavy  an  investment  that  rapidly  depreciates  in  value. 

Why  chop,dig,  burn,  or  pull  stumps  whea  there  isa  quicker, 
better  and  cheaper  way;  one  that  requires  little  capital. 
few  and  simple  tools,  and  no  expert  experience?  Stumps 
can  be  removed  by  explosives  at  a  fraction  of  the  co«i  o' 
pulling,  and  the  stump  is  at  the  same  time  split  up  ia]  J 
fragments,  the  roots  are  broken  up  and  the  ground  belo* 
and  around  ia  loosened,  mellowed  and  invigorated.  There 
is  not  only  a  saving  of  time  and  money,  but  an  actual  bene- 
lit  to  the  soil,  for  it  is  better  than  if  the  land  bad  been  fenil- 
ized  in  the  usual  way. 

After  the  stumps  arc  all  blasted  out,  you  will  have  a  ne«. 
rich  field,  easy  to  cultivate,  and  which  will  yidd  bumper 


DYNAMITE  A  NECESSITY  FOR 
LAND  CLEARING 

We  have  obtained  excellent  results  with  your  explosive* 
in  the  clearing  o{  our  cut-over  lands.  We  believe  that  dyna- 
'  nite  is  a  oecessity  in  the  successful  clearing  of  stump  lands, 
and  the  day  is  not  very  far  distant  when  the  farmer  will 
depend  as  much  upon  dynamite  for  clearing  and  cultivating 
his  land  as  the  contractor  does  for  removing  rock  in  railroad 
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The  pictures  on  the  preceding  page  tell  a  vivid  Mory- 
one  of  good  farm  management,  the  other  of  bad.  On 
represents  Mr.  Marriott,  a  western  farmer,  the  author  of  th 
following  letter  to  one  of  his  friends: 

"Well,  yours  truly  can  now  sit  on  a  riding  culiivalo 
and  cultivate  ten  acres  a  day,  whilst  just  over  the  fence  i 
a  poor  old-timer  dodging  stumps  and  cursing  both  k>ui 
and  long  while  plowing  (or  trying  to)  about  four  acres  i 
day  and  where  there  is  a  stump,  he  loses  from  eight  to  foui 
teen  hills  of  corn."  ' 

He  can  afford  to  sing  and  be  happy. 

The  other  picture  represents  his  neighbcM',  the  old-timer 
No  wonder  he  swears.  He  has  troubles  enough  to  maki 
anytwdy  "cuss." 

Which  picture  looks  the  nearest  like  you  and  your  larm, 
Mr.  Farmer? 

An  enterprising-  farmer  has  given  the  question  of  stump 
clearii^  very  careful  attention.  He  has  ^ured  it  out  that 
an  average  square  foot  of  his  land  would  produce  at  Icj^r 
one  cent's  worth  of  crop;  that  the  average  stump  takes  up 
25  square  feet.  Thus  every  stump  in  a  cultivated  fielil 
costs  the  farmer  from  25c  to  50c  a  year.  Not  only  thai. 
but  the  stumps  are  breeding  places  for  vermin  and  ei-i.-r>' 
stump  will  have  a  lot  of  undeshable  weeds  growing  around 
it,  the  seeds  from  which  spread  over  adjoining  land  ami 
mix  weeds  with  the  crops. 

If  this  farmer's  arguments  are  sound,  and  we  belipie 
they  are,  the  farmer  who  permits  a  stump  to  remain  in  d 
cultivated  field  loses  as  much  or  nearly  as  much  every  >-ear 
as  the  eicplosives  would  cost  with  which  to  remove  it.  li 
he  allows  the  stump  to  remain  &ve  years,  he  loses  five  tinit-!- 
as  much  as  it  would  cost  to  remove  it.  Can  any  farmer 
who  conducts  his  farming  operations  in  this  way  claim 
to  be  a  good  business  man?  Can  he  expect  to  be  success- 
ful as  a  farmer?  Can  he  expect  ever  to  become  wealthy  u 
the  buuness? 

Again,  suppose  a  farmer  should  want  to  sell  his  fann. 
The  appearance  and  condition  of  it  would  have  mucli  to  dn 
with  what  it  would  bring.  If  stumps  are  seen  in  the  dM- 
used  for  cropping,  the  prospective  purchaser  at  once  forrr- 
a  bad  impression  of  the  place  and  if  he  offers  to  buy  ai  all. 
fixes  his  bid  according  to  his  view.  Many  farms  have  been 
sold  at  prices  much  higher  than  surrounding  places  would 
have  brought,  not  because  they  are  better  farms  or  would 
produce  larger  crops,  but  simply  because  they  presented  a 
neater,  cleaner  appearance. 

Du  Pont  Stumping  Powder  f  sefxil  in       , 
Farm  Work 

Blasted  35  stumps  with  Du  Pont  Stumping  Powder  a' 
one-lialf  the  cost  of  any  other  method.  Have  nwrc  aiumps 
to  remove  and  will  use  Du  Pont  Stumping  Powder.  Stump 
puller  isn't  in  it. 

Planted  some  peach  trees  with  Du  Pont  Stumping  Powdtr 
and  think  it  is  great. 

DR.  C.  G.  BROWN, 
^tokane,  Wuh. 


Stumping  Powder 
I  Diuiag  the  past  two  years,  I  have  blasted  about  SO  fir, 
araad  Madrona  stumps  of  all  sizes.  I  would  not  think 
j/  uodenaking  it  by  any  other  method  than  with  Du  Pont 
iiiiaipiDg  Powder.  I  shall  use  the  Stumping  Powder  when- 
mnr  I  do  this  work  and  I  have  done  all  of  it,  so  far,  by 

E.  M.  RICE, 
Longbranch,  Wash, 

Land  Quadrupled  in  Value  by  Clearing 

stalled  stumps  ranging  in  size  from  6  inches  to  5  feet  with 
IDuPont  Stumping  Powder.  Value  of  land  increased  (ram 
(ISO  and  tlS  per  acre  to  $200  or  more  per  acre.  Du  Pont 
I  Slumping  Powder  is  the  best  method  by  far  (or  removing 

J.  FINLEV  HEACOCK, 

Stan  wood.  Wash. 

Five  Thousand  Acres  Cleared  With 
Du  Pont 

We  have  used  Du  Pont  Stumping  Powder  successfully  in 
land  clearing  department  during  the  past  two  years, 
have  cleared  during  that  period  of  time  approximately 
5,000  acres  of  land.  The  land  was  originally  covered  with 
pine,  fir  and  tamarack,  ranging  in  size  from  three  feet  in 
diaineter  down. 

The  powder  serves  the  dou^ile  purpose  of  splitting  the 
5iump  and  jarring  the  soil  loose  from  the  roots.  We  pre- 
viously tried  donkey  engines  without  the  use  of  dynamite; 
ejiperience  showed  that  a  very  large  amount  of  soil  adhered 
10  the  roots,  leaving  the  ground  uneven  and  requiring  fur- 
iher  work  in  cleaning  the  roots,  before  the  stump  could  be 
burned. 

We  have  used  both  the  Du  Pont  Stumping  Powder  and 
Red  Cross  Extra  40  per  cent,  dynamite.  Both  have  their 
advantages  and  which  is  the  most  economical  depends  upon 
local  conditions. 

ARCADIA  ORCHARDS  COMPANY. 

Deer  Park,  Wash. 

Stumping  Powder  Cheaper  Than 
a  Donkey  Engine 

There  was  a  piece  of  land  on  my  property  which  I  wished 
to  clear.  During  the  lirst  week  in  March  I  moved  about 
forty  fir  and  cedar  stumps  with  Repauno  Stumping  Powder. 
This  work  cost  me  about  $1  per  stump,  a  total  of  ¥40. 
^The  stumps  ranged  from  one  and  a  half  to  three  feet  in 
diameter,  and  would  have  cost  $2.50  per  stump  or  a  total  of 
$100,  taken  out  by  any  other  method. 

1  have  quite  a  number  of  stumps  to  move  this  fall,  aver- 
aging about  three  feet  in  diameter  and  will  certainly  use 
Repauno. 

There  was  a  donkey  engine  working  on  my  neighbor's 
place,  but  I  beat  it  with  my  powder. 

BURT  P.  WEISE, 

Carrolton,  Wash 
(7) 
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Uses  Explosives  for  a  Variety  of  Purposes 

Having^  read  of  the  great  number  of  uoes  to  which  yoti 
were  putting  your  explosives  I  tried  out  several  classes  of  tht 
work  to  mv  entire  satisfaction.  I  bad  three  acres  of  grease- 
wood  which  I  wished  to  clear  and  with  about  125  pounds  of 
your  20  per  cent,   powder  cleared  this  land  of   Uie  heavy 

Kowth  at  a  much  cheaper  figure  than  it  could  possibly  hi\t 
en  done  by  any  other  means.     Furthermore  the  crop  ol 
clover  to  which  tnis  ground  was  sown  is  of  A-t  variety  and 
size  and  the  usual  lack  of  growth  on  land  where  Kreasem'i 
has  grown  was  not  evident  in  any  part  of  the  field. 


n  any  part 

This  spring  I  set  out  about  900  apple  and  pear 
holes  which  f  shot  with  but  one-eighth  pound  of  30  f 
and  at  this  time  the  result  has  been  but  a  4^  pi 
mortality  as  compared  with  a  10  to  20  per  cent,  toss  in  some  : 
other  tracts  where  I  used  spaded  holes.  The  growth  in  this  , 
first  year  is  twice  as  great  as  in  the  orchards  planted  ia 
spaded  holes.  | 

Then  I  subsoiled  three  acres  of  apple  trees  planted  in  I 
spaded  holes  two  years  ago  which  were  failing  to  make  proper  I 
headway  and  the  result  has  been  that  all  of  these  tiees  made 
from  four  to  six  feet  of  growth  thia  season.  The  tree*  are  | 
22  feet  apart  and  1  broke  the  hardpan  at  an  average  depth 
of  four  feet  in  the  tree  rows.  I  used  )i  pound  of  20  per  . 
cent,  powder  for  these  shots, 

I   also  removed  quite  a   number  of  sunken  boulders  on 
my  place  using  60  per  cent.  Red  Cross  Extra  and  this  work   ' 
was  also  entirely  satisfactory. 

You  can  judge  from  the  above  that  my  experiments  have 

firoved  that  your  contentions  were  apparently  based  on 
Qgical  reasoning  and  your  own  experiments  and  I  can  un- 
hesitatingly recommend  the  use  of  your  products  for  the  uses 
for  which  you  claim  advantages  In  orchard  and  farm  work. 
I  will  do  a  large  amount  of  shooting  this  season. 

JAMES  W.  MATSON, 

No.  Yakima,  Wash. 


RID, YOUR  LAND  OF  BOULDERS 
AND  LEDGES 

In  many  sections  of  the  United  States  ledges  of  rock, 
loose  stones  and  boulders  of  various  kinds  litter  the  land- 
scape. When  they  appear  in  fields  which  are  farmed,  ibey 
are  a  serious  handicap  to  the  farmer  because  they  take  up 
valuable  space  which,  if  planted,  would  add  considerably  to 
crop  yields;  they_  break  agricultural  implements  which  are 
used  in  cultivating  the  fields,  and  the  soil  immediately 
surrounding  them  becomes  a  breeding  place  for  weeds,  the 
seeds  from  which  are  blown  over  the  fields  and  mix  with 
the  crops. 

We  don't  blame  any  farmer  for  disliking  the  task  of  break- 
ing up  these  stones  and  boulders  with  a  drill  and  sledsf 
hammer.  It  is  slow  and  bard  work.  Du  Pont  Straight  N.  C.  t* 
per  cent.  Dynamite,  however,  smashes  the  toughest  boulder, 
as  easily  as  a  folded  newspaper  smashes  a  fly  on  a  window- 1  _ 

ene.    A  little  of  the  explosive  placed  in  a  block-hole  in  the 
ulder,  or  in  a  snakehole  under  it,  dispo«es  of  it  ti~  ~  ' — 
' e  by  the  Dyoa 


alt 


and  the  hard  work  is  all  done  by  the  Dynamite, 

Clearing  farm  lands  of  boulders  must  not  be  counted  as 
I  expense  or  outlay.  In  the  course  of  a  few  years  the  crop) 
Ised  on  the  ground  in  which  the  stones  formerly  laid  inll 
usually  pay  the  cost  of  the  clearing.  Not  only  that,  but  the 
broken  stones  themselves  are  often  valuable.  They  can 
be  sold  to  builders  or  used  by  the  land  owner  himsell  in 
■onstructing  stone  buildings  or  foundatiooi  for  buildings, 
IT  repairing  roads,  building  stone  fences,  etc. 


was  the  unhappy  possessor  of  a  boulder-strewn  6eld  which 
vas  unproductive,  unsightly  and  useless  generally. 

Now  Mr.  Stack  is  the  happy  o\ 
ductive  potato  patch  and  a  fine  s 

A  few  dollars'  worth  of  Du  Pont  Straight  N.  G.  60  per  cent. 
Dynamite  accomplished  the  transformation.  This  valuable 
constructive  agent  quickly  reduced  the  boulders  to  a  size 
which  rendered  them  easily  conveyed  to  the  site  of  the 
building.  Stone  masons  used  the  pieces  in  constructing 
the  house. 

This  wasn't  exactly  a  case  of  killing  two  birds  with  one 
stone.  On  the  contrary,  it  was  a  case  of  reducing  a  large 
numberof  big  stones  into  a  much  larger  number  of  small 
ones  and  converting  the  small  ones  into  a  valuable  dwell- 
ing house.  Great  is  Du  Pont  Dynamite  when  used  as  an 
agent  of  construction  rather  than  destruction. 

There  are  hundreds  of  acres  of  rock'Strewn  fields  in  this 
country.  They  include  some  of  the  richest  soil  to  be  found 
anywhere  in  the  United  States.  If  their  owners  would 
invest  in  a  little  Du  Pont  Dynamite  to  be  used  in  clearing 
them,  they  might  have  valuable  farm  lands  and  stone  build- 
ings in  place  of  useless  pieces  of  property. 


,db,  Google 


e 


For  more  tha 
ing  explosives.  V 
plosives  specialists, 
study  conditions  al 

If  ^ere  is  a 
mentioned,  and  wl 
dynamite,  please  v 
the  infonnation  w 
to  you  for  givbg 

Bear  in  mind 
Company  are  amp 
conservative,  and  I 


DITCHING 

Nearly   every    farm    needs   some    ditches,    varying    fron  . 

shallow  surface  drains  for  wet  weather  relief  to  wide  and  { 

deep   channels    that    will    carry   constantly   a    cou^derablr  I 
volume  of  water. 

All  such  ditching  can  be  done  with  Du  Font  Straighi 
Dynamite,  60  per  cent,  atrei^h,  much  quicker  and  with  les- 
labor  than  by  any  other  method,  and  often  cheaper.  In  man; 
cases  when  the  cost  is  not  lowest  by  this  method  it  is  siiii 
t>est  because  of  shortage  of  labor  or  lack  of  time  to  apply 
other  methods. 

Ditches  are  blasted  by  either  of  two  methods:  (I)  by 
propagation  of  explo^ve  shock  from  one  cartridge  to  an- 
other, and  (2)  by  electrically  detonated  charges. 

The  first  method  is  feasible  only  in  wet,  mucky  or  sat- 
urated clay  soils,  wherein  the  whole  mass  of  soil  is  unified 
by  the  presence  of  water  and  contains  practically  no  air 
spaces.  The  temperature  of  the  soil  and  water  idum  also 
be  warmer  than  50  degrees  Fahrenheit.  Du  Pont  Str^ht 
Dynamite  of  60  per  cent,  strength  must  be  used. 

The  second  method  is  feasible  either  in  wet  or  dry  soils 
and  in  temperatures  as  low  as  the  freezing  point  of  water. 

Ditches  approximately  3  feet  deep  and  6  to  7  feet  wide 
through  average  soils  can  be  blasted  at  a  cost  of  from  4 
to  6  cents  per  running  foot. 

Of  course,  if  there  are  any  stumps  or  other  obstructions 
in  the  line  of  the  ditch  which  have  to  be  blasted  out  with 
the  earth,  heavier  loading  and  proportionately  greater  cost 
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Drains    20    Acres    in    10    Hours 
E.  I.  du  Pont  de  Nemours  Powder  Co. 

Gentlemen — Through  a  piece  of  bog  meadow  we  blasted 
some  500  feet  of  ditch  in  about  10  hours,  3  (eet  deep,  3  to 
4  feet  wide,  which  serves  to  drain  some  20  acres.  The  um 
^  Du  Pont  Straight  60  per  cent.  Dynamite  placed  in  holes  2 
teet  apart  and  but  18  inches  deep  gave  us  the  result.  A 
S  inches  gave  us  a  deep  hole  but  not  as 
■e  using  Du  Pont  Straight  60  per  cent. 
us  kinds  of  farm  work  with  the  use 
I  charges  and  have  done  excellent 
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Respectfully  yours, 

F.  SCHROEDER. 
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Liked  the  Sample  Ditch  so  Well 
Did  More  of  It 


S 


Mr.  A.  L.  JoncB  gave  us  a  practical  demonstration  of  the  i 
efficiency  of  your  powder  for  ditching.  I  have  adobe  soil 
bUcIc  and  wet.  We  spent  about  an  hour  loading  and  punch- 
ii^  holes  3  feet  deep  with  42  pounds  Du  Pont  Straight  6^' 
per  cent.  Dynamite,  we  opened  a  reasonably  clean  ditch  85 
feet  long,  6  feet  wide  on  top  and  3  feet  deep. 

Being  pleased  with  the  economy  of  it,  I  immediairly  | 
placed  an  order  with  my  dealer  for  more  Du  Pont  Straight 
60  per  cent,  with  which  to  continue  the  work. 

F.  L.  CHAMBERS.         ! 
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Herewith  find  photograph  of  a  ditch  made  through  bru^l^> 
swamp  land  by  using  1^  x  8  inch  cartridges  of  Du  Port 
Straight  60  per  cent.  Dynamite,  spacing  the  holes  20  incht-* 
apart.  A  passageway,  wide  enough  for  the  person  planting 
the  powder,  was  made  along  the  path  of  this  ditch.  The 
ditch  averages  9  feet  tn  width  at  the  top  and  4>j  feet  in 
depth  and  is  very  cleanly  cut. 

One  part  of  it  which  does  not  appear  in  the  picture  na? 
made  through  24  inch  thick,  tough  swampy  sod.  The  f'-\ 
was  opened  up  and  rolled  back  like  a  huge  hide.  Afler  ihe 
shooting,  the  sides  looked  like  two  giant  plow  furrows  i>f 
5  feet  width  each  one  laid  to  each  side. 

DigilzedbyMlWIS  GRINDE. 


TREE  PLANTING 

Professor  Bailey's  bulletin  contains  the  following  on 
on-hard  work: 

"Success  or  failure  date  often  from  the  day  when  the 
orchard  is  planted.  Mistakes  made  then  count  ever  afcer- 
rard.  The  root  system  is  fixed  at'that  time  once  for  all. 
The  holes  may  seem  deep  and  the  furrows  may  be  plowed 
deep,  yet  how  shallow  both  are  when  compared  with  soils 
Ohat  have  been  blasted ! 

"The  thorough  preparation  of  the  land  is  of  the  utmoat 
importance  in  planting  orchards  and  small  fruit.  Men 
are  often  in  such  a  hurry  to  plant  that  they  set  out  tree* 
on  ground  unfitted  by  lack  of  tillage  for  their  reception. 
Trees  to  do  their  best  need  to  have  the  land  in  a  hiBl^  state 
of  cultivation. 

"The  insect  and  disease  resisting  tree  is  simply  one  healthy 
and  vigorous  enough  to  resist  their  attacks.  The  ground 
must  be  so  prepared  that  the  growing  trees  may  have  plenty 
of  room  for  their  roots  to  extend  into.  They  should  go 
down  as  well  as  spreading  out  sidewise.  If  the  roots  are 
crumpled  and  confined,  the  tree  is  dwarfed.  The  holes  com- 
1  for  trees  may  seem  large,  but  they  too  often 

'■  walls  and  impervious  bottoms.     One  might  as 

a  tree  in  a  tub  of  the  same  size  as  such  holes.  ' 

ften  send  their  roots  down  twenty  (eet  or-more; 

<  lis  with  the  depth  of  ordinary  plowing.     If  hard- 

I  k  is  met  by  the  roots  they  are  forced  to  spread 

ly  and  become  crowded  and  matted,  or  spread 

interfere  with  their  neighbors  and  all  are  injured. 

This  crowding  of  the  roots  means  the  dwarfing  or  stunting 

of  the  tree,  less  vigor  to  resist  disease,  and  iiuibility  to  stand 

a  dry  spell.     Where  trees  are  set  shallow  the  roots  are  too 

close  to  the  surface  and  sufFer  during  a  hot  spell.    The  more 

porous  and  the  looser  the  soil,  the  more  rapid  the  growth 

of  the  tree,  the  deeper  its  root  system,  and  the  quicker  it 

comes  into  bearing. 

"By  blasting,  compact  soils  are  made  porous  and  con- 
verted into  a  sponge  absorbing  water  and  storing  it  for 
the  use  of  the  tree  roots  in  the  dry  spell.  Fire  a  char^  of 
explosive  deep  down  wherever  a  tree  is  to  be  planted.  A 
shallow  soil  underlaid  by  a  waterproof  subsoil  is  worth 
little,  for  in  the  rainy  season  the  tree  roots  are  drowned 
or  rotted,  and  in  the  dry  season,  the  soil  does  not  retain 
mdsture  and  trees  and  fruits  die  rapidly. 

"All  fruit  and  ornamental  trees  should  have  the  ground 
prepared  first  by  blasting;  then  dig  a  hole  and  fill  in  alter- 
nately  with  soil  and  manure,  or  such  patent  plant  foods 
^1  your  fancy  desires  and  your  pocketbook  permits.  Where 
the  orchard  is  growing,  deep  plowing  by  machinery  can- 
not be  done,  but  trees  may  be  kept  thrifty  by  small  shots 
between  the  rows.  Where  the  trees  are  quite  old,  start  6 
or  S  feet  away  from  the  trees  and  put  down  the  hole  at  an 
angle  of  45  degrees,  to  a  considerable  depth  and  use  a  mod- 
erate charge  according  to  the  nature  of  the  soil.  The  re- 
'    suit  will  be  seen  in  the  second  and  third  crop.     It  is  good 

piactice  to  use  a  small  amount  of  explosives  between  the  ^""(^(^"^nlp 

rows  of  trees  every  year  or  so.    Never  replant  without  blast-  iiz^Jb,  vjV,7V7^H. 

ing  the  ground." 

(13) 
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The   above   diagrams   illustrate   the   four   chief  sleps  in 
successful  tree  planting  in  blasted  holes. 
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Du  Pont  Stumping  Powder  the  "Only 
Thinft" 

This  Spring  I  bought  some  of  your  Du  Pont  20  p«  iWt. 
powder  for  breaking  up  hardpan  in  my  orchard,  vilb  xt' 
result  it  did  it  to  my  entire  satisfaction.  The  trees  on  vhicb 
I  tried  it  were  4  years  old,  and  show  this  year  a  much  bttiei 
growth  than  previous  years. 

In  my  estimation,  powder  is  the  only  thing  that  will  p" 
trees  subsoil  drainage,  and  you  have  my  pennisdon  to  qumr 
me  to  anyone  asking  information. 

Zilbh,  Wadi. 


Surface  Dried  by  Blasting 

This  Spring  1  used  in  my  orchard  some  of  your  Repauno 
.Stumping  Powder  for  subsoiling.  I  notice  that  after  shootii^, 
^the  surface  was  considerably  drier  than  before,  proving  to 
K  me  it  did  what  I  wanted  it  to  do.  Also,  used  the  same  powder 
with  good  success  in  blasting  out  some  old  apple  trees. 
.  FRED  HAINES, 

'  Zillah,  Wash. 


Proper    Orchard    Drainage    Doe    to 
Blasting 

.\s  it  is  generally  known,  this  section  has  considerable  hard- 
pan  at  various  depths  below  the  surface.  In  order  to  make 
good  seepage,  it  is  necessary  to  break  up  this  hardpan,  and 
in  my  estimation  powder  is  the  only  thing  that  will  do  it. 
In  fact,  this  Spring  I  used  some  of  your  Du  Pont  Stumping 
Powder  with  entirely  satisfactory  results.  It  is  my  intention 
to  use  more  of  it  this  coming  Spring,  both  for  breaking  up 
hardpan  and  putting  in  a  ditch  on  the  lower  side  of  my  orchard. 
You  have  my  permission  to  refer  any  others  to  me  that  are 
contemplating  using  powder  for  orchard  work. 

A.  F.JAEGER, 

Zillah,  Wash. 


Soil  Takes  Irrigation  After  Blasting 

The  results  I  secured  from  using  Repauno  Stumping 
Powder  in  our  orchard  were  saiisfactorj'.  The  orchard  this 
powder  was  used  in  was  an  old  one,  and  the  soil  gets  parched 
V^and  does  not  take  the  water  well.  I  shot  400  shots  approxi- 
mately, using  about  }4  cartridge  to  a  shot,  and  the  result 
is  that  the  soil  took  the  water  in  good  shape,  which  it  would 
not  do  before  it  was  subsoiled. 

In  my  opinion  powder  is  the  only  thing  that  will  break 
the  nil  to  a  proper  depth  and  I  feel  sure  it  is  economical 
to  use  it. 

M.  CHRISTOPHER. 

No.  Yakima,  Wash 


b  Google 


Crops  Increased  by  Subsoiling  j 

It  gives  me  pleaiure  to  advise  that  usii^  Du  Pont  Stumpini 
Powder  for  orchard  worL,  haa  given  me  good  sa.tiaf«ction. 
This  year  ia  the  first  1  have  tried  it,  with  the  result  that  the 
soil  takes  water  better  than  in  previous  yean.  Alao,  U»l 
year's  crop  of  cherries  was  a  good  one,  yet  after  the  sub- 
soiling  my  cherry  orchard  this  year,  I  got  1^  tons  mon  ol 
cherries.  Generally  speakiag,  the  results  were  fioe,  and  I 
am  satisfied  powder  will  more  than  pay  in  orchards  where  the 
•oil  is  tight.  I 

H.  R.  HUMPHREY, 
R.  D.  No.  4, 
No.  Yakima,  Wash  . 
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Results   Apparent  to  the  Eyes 

My  experience  with  Du  Pont  Stumpii^  Powder  for  orchard 
blasting  makes  me  A  >  Strang  advocate  of  its  use.     I   have 
used  approximately  400  .pounds  of  your  Du  Pont  Stumping 
Powder.     The  results  I  obtained  are  entirely  satis(actor>-. 
The  evidence  is  right  before  me,  that  the  soil  takes  the  water 
in  better  shape  thaa  it  did  before  1  broke  up  the  tight  soil ; 
that  underlies  my  orchard,  and  aside  From  this  the  apples 
are  a  finer  grade  than  they  were  before.    Also,  in  my  orchard 
I  have  planted  alfalfa  and  its  growth  on  the  land  which 
has  been  shot  up  is  considerable  in  excess  of  that  on  which 
no  powder  has  been  used.    Adjoining  my  orchard  is  one  on 
which  no  powder  has  been  used.     This  is  planted  in  alfalfa 
between  the  trees,  also,  and  the  evidence  is  bdon  anyone 
who  wishes  to  look  into  the  matter  showing  the  superioriiy 
of  land,  that  has  had  the  tight  soil  broken  with  powder  tntt 
that  which  has  been  merely  scraped  over  with  a  plow.    A*   ' 
is  well  known,  a  plow,  and  a  deep  soil  one,  at  that,  will  juit    ; 
go  so  deep.    There  is  no  end  to  the  depth  that  powder  will   , 
go  and  which  is  only  determined  by  the  depth  of  the  bole   | 
you  put  in  and  the  charge  of  powder. 

You  have  my  permission  to  refer  anyone  to  roe  who  may 
be  considerii^  giving  powder  a  try-out  for  the  purposei 
I  used  it. 

R.  H.  HOTCHKIN, 

Wenatdiee,  Wash.    < 
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Blasting  Results  in  Marked  Improvement 
I  have  pleasure  in  acknowledging  your  request  for  account    | 
of  results  after  using  your  Repauno  Stumping  Powdtr  ■»    i 
my  orchard.     I  think  the  results  well  worth  the  labor  sad 
powder  expended.    Last  fall  I  used  enough  powder  to  bnsk  ^ 
up  the  hardpan  around  over  300  trees,  and  this  fall  inlMX^^ 
using  considerable  more.    This  year  I  notice  a  marked  im- 
provement in  the  quality  of  the  apfdes  over  that  grown 
last  year,  and  this  in  my  estimation  is  proof  conclumvi  as  to 
the  merit  of  using  powder  for  breaking  up  the  hardpan,  whicb 
in  places  ia  too  deep  for  a  deep  soil  plow  to  reach. 

Another  feature  is  that  the  soil  takes  the  water  better 
after  shooting.  . 

DiyiizcdbvH.D.JACKY, 

Weaatcfaee,  W«sh. 


Inderground  Effects  Upon  Roots  of 

Trees  Planted  With  Repauno 

Stumping  Powder 


Although  Repauno  Stumping  Powder  hai  been  used  for 
ilasting  holes  in  which  to  plant  fruit  trees  aa  long  ago  aa 
venty  years,  it  has  only  been  within  the  last  three  yean  that 
he  practice  of  blasting  holes  has  become  at  all  general.  The 
Qfthod  is  now  known  and  used  in  every  State  in  the  Union. 
llMs  enthusiastically  recommended  by  horticulturists,  nursery- 
Inea  and  fruit  growers,  who  have  tried  it  and  who  have 
fcarefuUy  noted  results, 

I  Many  photographs  showiim  comparative  surface  growth 
[and  development  of  trees  planted  in  blasted  and  spade- 
=  dug  holes  have  been  published,  but  it  was  only  very  re- 
I  ceally  that  any  photographs  could  be  shown  of  root  de- 
velopment. It  is  an  accepted  fact  horticulturally,  that  a 
tree's  root  system  is  practically  commensurate  with  its 
above-ground  limb  and  branch  system.  It  is,  therefore, 
of  interest  from  a  scientific  standpoint  to  actually  see  the 
growth  made  by  roots  which  have  been  assisted  to  pene- 
trate the  feeding  bed  by  blasting  the  subsoil  with  Repauno 
Stumping  Powder  in  comparison  with  the  growth  made 
by  a  young  tree  of  the  same  age,  in  the  same  type  of  soil, 
planted  in  an  adjoining  plot  in  a  spade-dug  hole. 

Figures  1,  2,  3  and  4,  shown  on  page  21  provide  such 
views.  Figures  1  and  3  are  views  of  trees  planted  in  blasted 
holes;  figures  2  and  4,  of  trees  planted  in  spade-dug  holes. 
It  will  be  interesting  to  note  the  superior  root  development 
of  the  trees  shown  in  figures  1  and  3.  It  will  also  be  seen 
that  the  branch  development  of  these  trees  is  in  proportion 
to  the  root  growth. 

The  trees  shown  in  figures  2  and  4  have  much  smaller 
root  development  and,  as  is  to  be  expected,  similarly  small 
above-ground  growth. 


The  reader's  attention  is  specially  called  to  the  uniform 
growth  or  spread  in  every  direction  of  the  roots  shown  in 
figures  1  and  3.  The  soil,  having  been  thoroughly  pul- 
verized and  mellowed  by  the  blasting,  has  enabled  the  roots 
of  these  trees  to  penetrate  their  feeding  beds  easily  and 
evenly  in  all  directions,  thus  not  only  securely  anchoring 
the  trees  and  protecting  them  against  damage  by  high  winds, 
/out  enabling  them  to  reach  plant  foods  in  every  direction 
from  their  trunks. 

Observe  the  difference  in  figure  2.  Here  the  roots  are 
shown  bunched  and  extending  in  one  direction  only.  How 
much  less  securely  anchored  and  how  much  more  at  the 
mercy  of  the  winds  is  a  tree  with  such  root  development; 


how  much  more  restricted  is  its  feeding  ground,  the  p.|,,,.„.||..  CjOOqIc 

plant  food  in  the  soil  on  the  sides  of  the  tree  not  penetrate)'  '  '  '"'    "  O 

bv  its  roots  all  practically  going  to  waste. 


SEE  THE  DIFFERENCE 


For  more  tha 
ing  explosives.  V 
plosives  specialists, 
study  concKtions  ai 

If  there  is  a 
mentioned,  and  wt 
dynamite,  please  v 
the  infomiation  w 
to  you  for  giving 

Bear  in  mind 
Company  are  amp 
conservative,  and  I 


Instru 

IF  tha  foregoinf  ; 
luml  to  wItwb 


Farmer'*  Hmndboc 
bj  cnttiaf  out  mhI 
of  tfaia  pamphlet. 


t 


¥ 


H^K 

NV 


Same  Time.  Same  AfC^ 


V 


'*»SS'?!ii!?!.«» 


b,  Google 


Dynamite  Tree  Plantinft  Shows  Fine  Resuj' 
in  Five  Feet  Oregon  Loam 

GentietHtn: — I  am  sending  you  photographs  of  four  trees 

Figures  1  and  2  are  BellHower  apple  trees;  figure  I  was  te 
in  a  spade-dug  hole,  and  figure  2  in  a  dynamited  hole. 
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Figures  3  and  4  are  Bing  cherry  trees;  figure  3  was  set  u 
a  spade-dug  hole,  and  figure  4  in  a  dynamited  hole. 

These  tour  trees  were  part  of  a  shipment  of  year  old  nursery 
stock  received  and  set  out  the  latter  part  of  March,  1909. 
The  photographs  were  taken  about  the  15th  of  April,  1911, 
two  years  after  setting  out,  just  as  they  were  coming  into 
leaf. 

Bellflower  apple  tree  (figure  2)  was  pinched  back  in  Junf, 
1909,  about  ten  weeks  after  plantii^.  It  was  shortened  in 
by  removing  some  two  feet  of  growth  from  each  main  lateral, 
the  following  November.  In  1510  it  had  the  same  treai- 
ment.     It  isa  very  v^rous  tree  with  healthy  foliage  and 

Bellflower  apple  tree  (figure  1)  had  as  good  ground  to 
grow  in,  but  was  spade-set  and  made  such  small  growth  it 
needed  neither  pinching  back  nor  pruning.  Not  a  bit  of 
growth,  not  a  leaf  has  been  removed  from  the  head  of  this 
tree  since  planting.  The  trunk  is  less  than  half  an  inch  in 
diameter,  while  the  dynamite-set  mate  to  it  hai  se\-wal 
branches  thicker  and  finer  than  the  trunk  of  figure  2. 

The  Bing  cherry  trees  (figures  3  and  4)  have  the  snw    < 
identical  history  as  Bellflower  apples  (figures  1  and  2)  wi'l> 
the  exception  that  we  did  not  shorten   in  at  fall  pruniof    ' 
(figure  4)  as  much  as  we  did  apple  No.  3. 

We  have  heavier  tops  and  taller  trees  of  these  vatietiw 
in  the  orchard,  but  these  trees  are  two  favorites,  very  typio' 
of  their  kind  and  strike  a  favorable  average  for  the  lot  of 
five  hundred.  From  250  apple  trees  so  set  we  got  a  perfect 
stand,  not  one  died. 

We  use  dynamite  for  making  holes  in  planting  tiees  on 
our  very  best  and  deepest  ground,  as  well  as  the  poor  spots- A 
II:  is  much  cheaper  than  hand  labor,  it  is  much  quicker  vhen  ** 
speed  is  a  most  important  paint  and  delay  will  cause  the  Iw 
of  many  trees.    It  insures  every  advantage  to  the  tree  pttint 


After  the  orchard  is  staked,  one  man  with  a  shovel  remove* 
a  circle  of  surface  soil  from  about  the  stake,  usually  five  cnn 
or  so,  which  is  laid  to  one  side  to  use  in  filling  the  hole  m 
proper  level  before  setting  the  tree  with  the  roots  carefnUf 
pruned  back. 


A  second  mao  ToIIowb  the  first  with  a  crowbar  and  worka  E 

the  bole  down  where  the  stake  comes  out.  K  a  stone  or 
anything  of  the  sort  is  encountered  we  dig  it  out.  If  a  spot 
of  hard  sediment  or  hardpan  is  encountered  the  hole  is  put 
ihrouKh.  These  holes  are  ahtmt  eighteen  inches  deep.  We 
use  one  stick  of  dynamite  properly  fitted  with  18  inches  of 
best  fuse  for  the  average  hole.  It  is  dropped  to  the  bottom 
of  the  hole  and  tamped  down,  then  the  fuse  is  lighted.  There 
■s  very  little  stuff  thrown  up,  the  force  going  downward  and 
outward.  The  holes  are  allowed  to  stand  probably  over  night, 
or  part  of  the  next  day,  are  probed  with  a  crowbar,  and,  if 
satisfactory,  the  sides  are  broken  in,  the  top  earth  at  one 
side  611ed  in,  and  the  hole  is  ready  for  the  tree. 

We  have  set  all  our  trees  in  wet  weather,  which  insures  a 
storage  of  moisture  under  the  tree.  If  one  were  compelled 
to  set  in  dry  earth,  a  generous  supply  of  water  should  be 
added  to  settle  the  hole  prior  to  throwing  on  top  earth  that 
makes  the  bed  for  the  tree  to  set  on.  Twice,  each  spring  a 
circle  should  be  worked  up  to  a  fine  mulch  about  the  depth 
of  a  spading  fork,  and  kept  loose,  unbaked  and  free  of  weeds. 

Last  November  we  had  occauon  to  remove  some  filler 
trees.  Grimes  Golden  apples,  seven  months  after  setting 
out,  one  of  which  was  spade-set.  They  were  taken  up  with 
the  greatest  care  so  we  could  get  the  roots  out  intact  just  to 
prove  to  ourselves  what  difference  in  root  growth  we  would 
find  in  same  variety,  in  perfectly  matched  trees  on  the  same 
ground  from  the  two  methods  of  setting. 

The  spade-set  tree  had  a  fine  bushy  and  vigorous  tassel 
of  roots  about  a  toot  long.  The  dynamite^set  tree  had  two 
roots  going  down  some  three  feet.  I  held  it  out  at  arm's 
length,  my  hand  clasped  around  the  graft  scar,  and  the 
roots  touched  the  earth.  Also  it  had  a  great  quantity  of 
medium  and  short  growth  roots.  The  difference  was  so 
convincing  that  we  now  have  thirty  acres  of  new  orchard 
and  every  tree  is  set  with  dynamite. 

You  will  probably  be  amused  at  my  zeal,  but  I  used  half 

i      sticks  o(  dynamite  in  inaking  up  a  rose  bed,  and  also  for  a 

I      hardy   border  set  with  peonies  and  other  perennials.     Am 

happy  to  say   the   peony   plants  are  now  ready  to   bloom  J 

profusely  their  first  season,  although,  hitherto,  I  have  failed  | 

to  bloom  them  before  the  second  or  third  year. 

We  wouldn't  undertake  to  clear  ground  or  set  new  trees, 
shade  or  orchard,  without  using  dynamite,  notwithstanding 
our  soil  is  a  beautiful  loam,  with  little  stone  in  it,  and  runs 

from  five  to  six  feet  deep.  Cvvilp 

MRS.  JOHN  RAWLEY,  iz^db,  V.jUt>y  IC 

Grants  Pass,  Oregon. 
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Rogue  River  Valley  Canal  Company 

AND 
ROGUELANDS    INCORPORATED 

t  ■  Medford,  Oregon 

E.  I.  du  Pont  de  Nemours  Powder  Co., 

Seattle,  Wash. 
Aienllemen: 

2  In  compliance  with  request  of  your  Mr.  R.  A.  Borat,  we 
t.ike  pleasure  in  advising  you  as  to  the  progress  being  made 
tiy  our  young  orchards. 

Since  the  Spring  of  1911  this  Company  has  set  out  about 
44.000  fruit  trees,  mostly  pears,  all  of  which  have  been 
planted  with  dynamite.  That  is,  several  months  before 
planting,  in  order  to  give  the  ground  time  to  settle  properly, 
we  drill  to  a  depth  of  about  three  feet  through  our  close 
gravel  subsoil  and  blow  out  the  hole  with  a  charge  of  your 
40  per  cent.  Red  Cross  Extra  Dynamite.  This  reduces  the 
hard  subsoil  to  loose  gravel  for  a  radius  of  from  five  to  six 
feet  around  the  hole  and  this  area  gradually  increases,  due 
to  the  action  of  water  and  air  upon  the  shattered  subsoil.  The 
top  soil  is  also  loosened  up  so  that  deep  plowing  is  easy  from 
the  start.  The  size  of  the  charge  depends  upon  the  thick- 
ness and  hardness  of  the  subsoil  to  be  blasted. 

There  is  no  doubt  about  the  value  of  shooting  in  this 
manner.  It  supplies  the  tree  roots  with  practically  an  un- 
limited field  in  which  to  spread  out  and  down  and  also  forms 
what  may  be  termed  "Soil  Sponges,"  which  absorb  and 
retain  great  quantities  of  moisture,  giving  it  up  to  the  tree 
riKtts  as  required. 

The  photograph  you  have  is  of  pear  trees  planted  in  March, 
1912  and  the  photograph  was  taken  September  20,  1913. 
The  refills  behind  the  first  tree  in  the  left  foreground  were 
planted  last  Spring  and  are,  therefore,  one  year  younger 
than  the  larger  trees.  Note  the  growth  in  that  time.  We 
do  not  believe  that  better  trees,  at  their  ages,  can  be  found 
elsewhere  in  the  valley.  At  least  we  have  not  been  able 
to  find  any.  This  may  sound  like  "enlargement  of  the 
ego,"  but  several  proud  orchardisls  have  already  been  con- 
vinced that  their  trees  are  no  better  than  second  to  ours. 

VVe  hand  you  herewith  another  phot<^raph  taken  on  one 
of  our  tracts  on  September  20,  1913,  showing  apple  trees 
planted  in  March,  1911.  This  tract  is  owned  by  Mr.  Hugh 
Storey.  The  value  of  shooting  is  clearly  demonstrated  here. 
These  trees  are  certainly  making  excellent  growth  and  in 
addition,  Mr.  Storey's  place  has  yielded  fifty  bushels  of  corn 
per  acre  from  between  the  tree  rows. 

It  has  been  proven  in  several  of  our  local  orchards  that 

"'shooting   has  greatly  benefited  old  trees  and  in  our  opinion 

shooting  should  be  resorted  to  in  a  great  many  of  the  "Sticky 

Orchards"  of  the  valley.    The  yields  of  some  of  these  orchards 

I     should  be  increased  at  least  35  per  cent,  by  blasting. 

It  would  be  well  to  place  some  of  our  orchardists  on  your 
mailing  lists  for  publications  bearing  on  this  subject. 
Yours  very  truly, 
ROGUELANDS  INCORPORATED,  ^  , 

J.  T.  Sullivan,       ,iz.dbA.jOOQlC 
Manapr. 

(») 
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LIBERTY  ORCHARDS 
GROWERS  OF  FINE  ROGUE  RIVER  VALLEY  FRUIT 

Medtord,  Ore.,  Oct.  11,  1913. 
Du  Pont  Powder  Co., 
230  Stark  Street,  Portland,  Ore. 

Gentlemen: — You  will  be  interested  in  knowing  the  results 
of  experiments  that  we  have  made  in  "Flowing  with  E)yna- 
mite"  for  orchard  cultivation.    This  was  a  departure  in  this 

f -alley  from  the  old  custom  and  its  success  justifies  us  in 
/riting  you  so  you  may  give  the  results  to  other  people  who 
may  be  equally  benefited. 

We  found  that  after  years  of  the  old  style  cultivation 
there  was  a  crust  about  a  foot  below  the  surface  that  was 
very  hard  to  penetrate  and  under  this  crust  rich,  loose  soil. 
The  writer  conceived  the  idea  of  boring  holes  some  24  inches 
deep  and  using  your  powder  to  break  up  the  ground.  The 
effect  was,  after  using  three-fourths  of  a  stick  of  20  per  cent. 
powder,  a  hole  about  the  size  of  a  small  tub.  Instead  of  this 
hole  bung  encrusted  and  the  soil  packed  as  some  prophesied, 
we  found  it,  while  circular  in  shape,  filled  with  cracks  quite 
large  and  running  laterally.  The  effect  was  that  in  the  rainy 
season,  although  the  holes  more  or  less  filled  up  with  soil,  the 
water  made  it  so  soft  that  to  step  into  a  hole  meant  to  sink 
la  the  knee.  These  laterals  acted  as  conductors  of  water, 
piactically  from  tree  to  tree,  and  the  result  was  all  summer, 
not  only  was  the  ground  loosened  and  the  roots  permitted 
to  spread  more  freely,  but  the  water  was  conducted  along 
these  cracks  and  the  moisture  conserved  during  the  whole 
season.  The  holes  were  bored  in  the  center  of  each  square 
between  four  trees,  and  the  result  of  this  experiment  was 
fruit  not  only  more  highly  developed  but  more  of  it  per  tree 
than  had  been  grown  heretofore. 

Any  part  of  this  letter  that  you  may  wish  to  use  in  the 
interest  of  orcharding,  with  which  the  writer  is  closely  asso- 
ciated, will  be  free  (or  your  use. 

Yours  truly, 

LIBERTY  ORCHARDS, 
By  J.  H.  Neustadt,  Owner. 

Tight  Orchard   Soils  Mellowed 

Your  representative  has  asked  me  for  an  expression  of 
my  opinion  as  to  the  results  of  your  Repauno  Stumping  Pow- 
der for  blasting  t^ht  soil  in  my  orchard,  and  I  have  to  advise 
that  it  did  its  work  to  my  satsifaction,  and  to  better  explain, 
I   might   mention  that   last   year   I   noticed   that   in  certain 
^^>ot8  in  my  orchard  some  of  the  trees  did  not  turn  out  the 
crops  they  should  have  done.     I   tried  digging  around  the 
trees,  and  found  the  soil  very  tight  and  hard,  with  the  result 
that  I  tried  out  your  powder  and  while  just  after  shooting 
the  soil,  it  showed  no  appreciable  results,  yet  this  year's  crop 
I    leaves  no  doubt  but  that  the  powder  has  increased  the  yield 
'    considerably.     You  may  quote  me  to  anyone  who  may  be 
I    considering  using  it. 


R- BAILEY,  „z.dbC00Qlc 

Wenatchee,  Wa«h.  ^ 
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SUBSOILING  WITH  REPALNO 
STUMPING  POWDER 


The  following  is  taken  from  Prof,  Bailey's  Bulletin: 

"The  soil  is  the  principal  asset  of  the  nation,  the  one 
that  not  only  dothca  and  feeds  us,  but  the  one  that  will  if 
properly  cared  for  improve  with  age.  It  is  a  precious  in- 
heritance that  should  be  jealously  guarded  and  cared  for, 
yet  it  is  neglected,  abused  and  misunderstood. 

"Nearly  all  the  best  land  of  the  country  has  been  taken 
up  and  the  question  of  the  present  and  of  the  future  is  not 
one  ot  greater  acreage,  but  of  greater  production  per  acre. 

"Explosives  properly  used  in  many  ways  and  for  many 
purposes  mean  less  labor,  less  invested  capital,  less  time, 
more  acreage  cultivated,  and  an  increased  production  per 
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"TKe  use  of  explosives  places  in  the  hands  of  the  fanner 
the  means  of  maintaining  and  increasing  the  fertititf  of  the 
•oil,  and  in  many  cases  to  make  soils  productive  that  before 
were  barren.  An  explosive  is  a  labor-savii^  device  that 
reduces  the  cost  of  production,  increases  the  crop  values, 
saves  time  and  money,  increases  the  acre^e  that  can  be 
tilled,  increases  the  yield  per  acre,  improves  the  physical 
character  of  the  soil,  and  increases  the  value  per  aoe  of  the 
land.  Their  broadest  use  and  greatest  value  in  agriculture 
will  ever  be  for  stirring,  loosening,  aerating  and  draining 
the  soil,  or  in  other  words,  DEEP  PLOWING. 

"Many  seem  to  think  of  soils  only  as  a  mass  of  ground- 
up  minerals  and  that  when  the  valtiable  minerals  are  all 
dissolved  the  soil  is  worn  out  and  exhausted  unless  mineral 
food  is  replaced  by  fertilizers.  This  is  the  old  superficial 
view  of  soils   that   has  led   to  endless  errors,   expense  and 

"If  the  physical  condition  of  the  soil  is  good,  crops  will 
flourish,  n  the  physical  condition  is  bad,  crops  will  not 
grow,  no  matter  how  much  mineral  fertilizer  is  fed  to  it. 
Barnyard  fertilizers  help  mainly  for  the  reason  that  the>' 
improve  the  phy^cal  condition  of  the  soils. 

"Minerals  exist  in  nearly  every  soil  in  suflictent  quanti- 
ties to  supply  the  plants  with  mineral  food.  One  ct  the 
greatest  steps  in  advance  in  agriculture  in  late  yean  is  the 
realization  and  recognition  of  the  fact  that  practicaQy  all 
soils  contain  sufficient  plant  food  for  good  crop  yields  and 
that  this  supply  is  indefinitely  or  permanently  maintained 
and  that  the  productiveness  of  a  soil  depends  more  upon 
its  phydcal  condition  than  it  does  upon  its  chemical  com- 
position. 

"Normal  soils,  no  matter  whether  they  are  the  rich  bUck 
loams  of  the  Mississippi  Valley  or  the  sandy  soils  of  the  Pacific 
Coast,  are  really  and  finally  nothing  but  mixtures  of  fine 
gravel,  coarw  sand,  medium  sand,  fine  sand,  very  fine  sand, 
silt  and  clay. 

"The  importance  of  the  soil  particles  in  any  ttnl  mass  lies 
in  the  total  surface  area  of  all  the  particles.  The  gtcaier 
the  surface  area  of  the  particles  the  greater  the  amount 
of  water  held  as  a  film  on  their  surfaces;  or  in  other  wonti 
the  greater  the  amount  of  feeding  ground  presented  for 
the  hair-like  rootlets  to  feed  on.  To  appreciate  what  is 
meant  by  surface  area,  take  this  illustration:  A  rocfc  .' 
feet  cube,  or  one  cubic  yard,  exposes  9  square  feet  of  sur- 
face on  each  of  its  six  faces,  or  a  total  of  54  squarv  feet^  . 
Divide  it  into  1  foot  cubes,  and  the  surface  is  increaseSL^ 
to  162  square  feet.  Divide  it  into  1  inch  cubes  and  it  pre- 
sents 1,944  square  feet  or  nearly  one-twentieth  acre  of 
feeding  surface  for  the  roots.  But  a  single  stick  of  eipIosi>-e 
can  easily  convert  several  cubic  yards  of  compact  soil,  or 
useless  hardpan,  into  over  halt  an  acre  of  new  feeding  ground. 

"By  means  of  explosives  lar^r  pore  spaces  are  created 
in  the  compacted  soil  and  to  depths  greater  than  can  be 
obtained  by  other  means. 


"Unless  air  freely  enters  the  soil  and  is  (requently  changed 
□■[rification  cannot  go  on,  hence  the  necessity  of  frequent 
plowing,  raking,  spading,  and  stirring  the  soil;  but  only 
an  explosive  can  stir  it  to  its  depths. 

"Soil  atmosphere  is  of  many  times  greater  importance 
than  the  mineral  contents  of  the  soil.  This  is  why  deep 
aeration  by  explosives  often  gives  remarkable  results  in 
ihe  form  of  bumper  crops,  after  expensive  fertilizers  have 
I  iiled.  An  explosive  thoroughly  loosens  the  soil,  admit- 
ing  air  and  water  vapor  and  the  air  is  brought  into  direct 
contact  with  soil  particles  that  had  been  previously  shut 
away  from  it,  giving  a  fresh  supply  of  plant  food.  Many 
soils  are  extremely  heavy,  being  composed  of  the  tine  particles 
of  silt  and  clay.  Such  soils  are  easily  puddled  and  com- 
pacted, becoming  impervious  to  air  and  water,  a  condition 
easily  changed  by  use  of  an  explosive. 

"The  right  amount  of  lilm  water  and  water  vapor  and 
its  maintenance  by  capillary  water,  united  with  air  in  the 
voids  is  the  key  to  success  in  modern  agriculture. 

"Sails  must  be  warm  in  order  to  produce  crops.  The 
essentials  for  good  growth  of  crops  are  favorable  light,  air, 
warmth,  and  moisture  conditions.  A  compact  soil  loses 
heat  more  rapidly  than  a  loose  one,  and  plowing  with  ex- 
plosives warms  the  soil  to  a  greater  depth. 

"Nearly  all  of  the  so-called  worn-out  soils  are  soils  poisoned 
by  prolonged  production  of  one  crop,  or  else  they  are  soils 
in  poor  physical  condition;  abused  and  neglected  soils. 
Nothing  helps  such  soils  as  easily  as  the  use  of  explosives  to 
bring  up  fresh  material  from  below  and  to  admit  air  lo 
oxidize  the  toxins  into  harmless  material,  or  even  into  new 
plant  food. 

"Ground  should  be  stirred  and  ventilated  several  feet 
in  depth,  something  beyond  the  ability  of  the  plow  and 
only  to  be  accomplished  by  the  use  of  explosives. 

"Most  farmers  know  that  our  most  important  plants 
send  their  roots  down  not  to  6  to  10  inches,  but  from  6  to 
10  feet  or  more.  The  use  of  explosivts  alone  solves  this 
problem. 

"The  use  of  explosives  is  not  simply  a  benefit  in  casos 
of  hardpan,  but  is  beneficial  to  all  soils,  and  is  necessary 
in  any  heavy,  impervious  soil.  Its  effect  is  to  loosen,  drain 
4nd  aerate,  and  give  additional  feeding  ground  for  the  roois.  i 

It  loosens  up  the  structure  of  the  deep  material  without 
bringing  the  subsoil  to  the  surface.  It  fines  the  soil  and 
increases  the  case  ot  root  penetration.  It  establishes  the 
best  conditions  for  the  storage  of  water,  the  rate  and  depih 
of  percolation,  increases  the  water  capacity,  and  furnishes 
the  growing  plant  with  the  right  kind  of  water.     It  restores  ^ 

the  so-called  worn-out  soils  to  fertility  and  makes  otherv  DiLjiizcdbv  ^..tiOOQlC 

worthless  acres  produce  record  breaking  crops." 
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Under  date  of  August  16,  1911,  Mr.  S.  L.  S^nilh,  Supi-r- 
intendent  of  City  Schools,  Clarksville.  Tenn.,  writes  as  follons 
regarding  subsoiling  with  Repauno  Stumping  Powder: 

"During  December,  1910,  1  subsoiiecj  one  acre  of  ground 
on  the  Experiment  Farm  here  which  is  run  under  the  direc- 
tion of  the  Agricultural  Department  of  the  joint  High  SchuoK 
which  ground  before  that  time  had  produced  nothing  fr>r 
several  years.  It  was  'worn-out'  land.  This  subsoiline 
cost  about  J12.00  per  acre,  but  as  compared  with  the  ei- 
ccllent  results  obtained,  I  consider  that  it  has  paid  us  well 

"The  corn  shown  on  the  left  of  the  photograph  which  1 
sent  you  is  on  the  blasted  ground.  That  on  the  right  i"f 
the  same  photograph  represents  corn  planted  and  cuhi- 
vated  in  the  ordinary  way  without  any  scientific  methods—* 
no  subsoiling.  No  fertiliier  used  on  either  the  subsoiled  o^^ 
unsubsoifed  ground,  but  well  cultivated.  Otherwise,  the 
land  not  subsoiled  was  considered  better  than  that  sub- 
soiled. 

"Both  acrts  were  planted  the  same  day  and  the  sub- 
soiled  land  will  yield  possibly  three  times  as  much  as  thai 
not  subsoiled.  In  fact,  It  is  the  best  corn  in  the  county,  and 
all  the  farmers  of  the  county  who  have  seen  it  realite  there 
IS  something  in  scieniifie  farming.  We  selected  the  poorwt 
land  we  could  find,  and  it  is  my  intention  to  subsoil  mote 


PENNSYLVANIA  DEPARTMENT  OF 

AGRICULTURE 

DlTialoa  of  Farmers'  Inatltute,  Harriaburg 

West  Chester,  Pa.,  August  20,  1913. 
;.  [.  du  Pont  de  Nemoura  Powder,  Co.,  Wilmington,  Del. 

Gentlemen — It  gives  me  pleasure  to  report  to  you  that 
^ir  experiment  in  subsoiling  on  my  place,  which  was  done 
little  more  than  a  year  a.go,  has  proved  very  satisfactory. 

i  had  for  several  years  been  trying  to  get  "a  stand"  of 
liilfa  on  the  field,  but  while  I  could  get  "a  set"  and  once 
:e  a  first  cutting,  I  was  unable  in  spite  of  my  efforts 
flo  make  the  crop  "stand"  over  a  season. 

I  I  had  tried  all  the  methods  of  planting — liming— (ground 
limestone)  inoculated  soil,  carefully  selected  seed  and  good 
cultivation,  but  to  no  avail,  and  in  desperation  last  time  I 
tried  subsoiling — using  one-half  a  stick  of  Stumping  Powder 
every  15  feet  at  a  depth  of  3  feet.  The  result  is  apparent 
thl;  year  in  a  fine  "stand"  of  alfalfa,  from  which  in  spite 
of  the  drought  we  have  cut  already  [wo  cuttings  and  expect 
t<)  get  another. 

The  alfalfa  is  luxuriant  and  strong  and  I  believe  the  sub- 
°oiting  and  aubsequent  cultivation  and  care  have  at  last 
H^ured  me  a  permanent  crop. 

Thanking  you  for  your  interest  and  help,  I  am, 
Yours  truly, 

JEAN  KANE  FOULKE. 


SECOND  YEAR  RESULTS  BETTER 
THAN  FIRST 

Anderson,  S.  C,  September  23,  1912. 

In   reference   to   breaking    land    with    Slumping    Powder 

for  farming  purposes,   will   say   that  the  land   so  broken   in 

the  spring  of   1911   shows  a   greater  iniproveiiicnt   than   it 

did  the  first  year.     The  upland  corn  was  at  least  40  per 

cent,  better  than  the  corn  raised  on  adjoining  land  that  was  -m^m^^mm^mi 

not  blasted.  I  blasted  four  acres  this  year  and  1  find  a 
great  difference  in  the  corn  compared  with  the  adjoining 
land.  The  greatest  difft-rencc,  as  stated  above,  is  the  sec- 
-nd  year.  I  also  broke  some  land  for  cotton  late  in  the 
^pring  this  year  and  I  am  njuch  pleased  with  the  results, 
as  the  cotton  is  still  green  and  blooming  and  has  stood  the 
dry  weather  belter  than  the  other  land. 

Yours  very  truly, 

J.  S.  FOWLER. 

'Under  date  of  March  28,  19U,  Mr.  Fowler  writes:    "T'  .    ||;.,;||j  C^OOqIc 

grtjund  dynamited  a  few  years  ago  still  shows  good  resu  *~ 

AlrnvMher  it  has  been  quite  a  success  for  me." 
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Introduction, 

THE  Du  Pont  Company  has  for  years  worked 
untiringly  to  persuade  consumers  of 
explosives  to  adopt  only  safe  and  sane 
methods  in  their  use.  At  the  same  time,  every 
effort  has  been  made  to  educate  the  consumer 
as  to  exactly  what  practices  could  be  considered 
safe  and  sane. 

We  do  not  feel  that  our  efforts  have  been 
unavailing,  but  it  is  an  undeniable  fact  that  men 
are  killed  or  injured  almost  daily,  by  accidents 
due  to  the  improper  use  of  explosives.  It  is 
also  a  fact  that,  because  they  are  not  using  them 
as  they  should,  many  consumers  are  wasting  a 
large  percentage  of  the  value  of  explosives,  a  mat- 
ter which  it  might  be  supposed  would  interest 
the  consumer  more  than  the  manufacturer. 

However,  we  expect  to  keep  on  working 
for  approved  methods  in  connection  with  the 
use  of  explosives,  and  to  that  end,  present  this 
little  booklet  which  expresses  other  people's 
ideas,  as  well  as  our  own,  on  this  topic. 

E.  I.  du  Pont  de  Ntmours  Pmuitr  C». 
Wilrningion,  Vel. 
Fthruary,  1911. 
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Practical  Experience  in  Charging  and 
Tamping  Bore  Holes. 

Raprintod  horn  "  FUEL,"  April  12th,  1910. 
Bt  CsmtHT  of  "  FUEL  "  PublUhUia  Co. 


The  use  and  abuse  of  explosives  is  attracting  as  much 
attention  if  not  more  than  any  one  subject  now  being  con- 
sidered by  mining  men,  whether  considered  from  the  standpoint 
of  the  miner  or  the  operator.  Elaborate  and  costly  experi- 
mental plants  have  been  installed  within  a  few  years  by  the 
manufacturers  of  explosives  and  by  the  U.  S.  Geological 
Survey  at  the  Pittsburgh  Testing  Station  to  determine  the 
properties  of  the  common  explosives  used  in  mining  and  to 
demonstrate  the  proper  method  of  using  them.  The  charging 
and  tamping  of  the  holes  drilled  to  brealc  down  coal  or  rocic 
in  a  mine  are  matters  of  interest  and  importance,  but  too 
often  these  operations  are  poorly  done  due  to  negligence, 
carelessness  or  inexperience.  It  is  impossible  to  see  inside  a 
drill  hole  that  has  been  charged  to  determine  if  the  fuse  has 
been  broken  or  kinked,  ihe  blasting  cap  pulled  out  of  the 
cartridge  or  to  discover  the  other  possible  accidents  that  will 
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FIG.  I'CHARGING  BOX  CLOSED. 


FIG.  Z-CHARGING  BOX  OPEN. 
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occur  to  every  practical  man.  In  order  to  enable  the  students 
in  Mining  Engineering  at  the  University  of  Illinois  to  practice 
charging  bore  holes  and  then  have  the  charge  inspected  and 
criticised,  a  charging  box  or  "artificial  hole"  has  been  built. 
This  is  shown  in  the  accompanying  illustration  and  consists  of 
a  block  of  timber  8  in.  square  and  4  ft.  6  in.  long,  with  a  hole 
2  in.  in  diam.  drilled  in  the  center.  This  block  is  sawed 
through  the  center,  hinged  and  held  firmly  by  clamps  while 
the  hole  is  being  charged.  It  is  then  opened  and  the  chaise 
easily  inspected.  By  varnishing  and  greasing  the  hole,  the 
tamping  is  prevented  from  sticking  to  the  wood  when  the  top 
is  raised.  The  "hole"  is  set  on  wooden  horses  and  byraising 
one  horse  a  bore  hole  inclined  upward  or  downward  can  be 
obtained.  Students  are  required  to  charge  the  hole,  using 
different  kinds  of  tamping,  different  explosives,  and  all  of  the 
ways  of  firing  by  squib,  fuse  and  electric  detonators.  Sand  or 
sawdust  is  used  to  represent  black  powder  and  dummy  car- 
tridges of  inexplosive  dope  to  represent  the  nitroglycerine 
explosives.  The  charge  is  examined  and  criticised  by  the 
class  and  by  the  instructor. 

An  experienced  miner  and  former  mine  manager  who  was 
showing  a  class  of  students  how  to  load  the  hole  was  very 
much  surprised  to  find  upon  opening  the  box  that  the  fuse 
was  kinked  into  an  S  shape  and  broken. 

By  the  use  of  this  box,  the  effect  of  using  different  kinds 
of  tamping  can  be  easily  shown,  the  rate  of  burning  of  fuse 
in  a  hole  can  be  tested  and  other  experiments  with  explosives 
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demonstrated  much  better  than   in   the  darkness  of  a  mine 
where  also  the  inside  of  the  charged  hole  can  not  be  seen. 

A  glass  tube  was  first  thought  of,  but  the  glass  breaks 
readily,  is  hard  to  clean  from  the  tamping  for  another  charge 
and  moreover,  as  the  inside  can  be  seen  during  the  tamping, 
the  actual  conditions  arc  not  represented  nearly  as  well  as 
with  the  block. 

The  blasting  box  or  hole,  which  can  be  easily  made  and  is 
inexpensive,  is  adapted  for  demonstrating  to  inexperienced 
men  at  a  mine  the  proper  method  of  charging.  It  can  also  be 
used  for  demonstration  purposes  before  mining  institutes,  etc. 
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Estracts   ftrom   Bulletin  423    of   the 

United  States  Bureau  of  Mine* 

on  Charging  and  Tamping 

Bore  Holes. 

"Confining   an   explosive   is   the   cheapest   and  best   way 


"In  blasting,  any  explosive  gives  the  greatest  disruptive 
e£Fect  when  the  charge  most  completely  Alls  the  bore  hole 
from  side  to  side." 


"The  cartridge  should  be  gently  pushed  down  into  the  bore 
hole  by  means  of  a  wooden  tamping  stick.  An  iron  tamping 
bar  should  never  be  used." 


"When  (use  is  used  it  should  be  long  enough  to  reach 
beyond  the  mouth  of  the  bore  hole.  In  some  mines  the 
practice  has  been  to  use  but  a  short  length  of  fuse  and  let 
the  charge  explode  u'ntamped  or  simpl}'  secured  by  running 
the  tamping  bar  into  the  hole.  This  is  a  very  bad  and  dan- 
gerous practice,  and  should  be  forbidden." 

"Trouble  happens  if  coal  dust  or  any  other  dust  is  allowed 
to  get  between  the  cartridges  in  a  charge.  In  loading,  ex- 
treme care  should  be  taken  to  make  sure  that  the  cartridges 
all  touch  one  another  closely.      The  hole  should  be  tamped 
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with  clay  or  with  other  material  that  can  not  burn.  It  should 
never  be  tamped  with  coal  dust  (either  wet  or  dry)  or  with 
machine  cuttings  known  as  'bug  dust.'" 


"The  pressure  in  tamping  should  be  very  gentle  on  the  first 
tamping  material  put  in,  particularly  if  detonators  arc  used  in 
the  primers,  and  great  care  should  be  taken  at  this  rime  not 
to  disturb  the  position  of  the  detonator  in  the  primer.  Special 
care  should  be  taken  not  to  draw  the  detonator  out  from  the 
primer  or  the  fuse  out  from  the  detonator.  When  fuse  is 
used,  care  should  be  taken  not  to  rub  the  surface  oH  of  it." 


"After  the  first  six  inches  of  tamping  materia!  has  been 
pressed  down,  greater  force  may  be  used  in  ramming  the  rest, 
because  the  firmer  the  tamping  is  the  better  is  the  work  of  the 
explosive  and  the  less  is  the  chance  of  a  blown-out  shot.  The 
tamping  should  be  continued  quite  up  to  the  mouth  of  the 
bore  hole." 

"It  is  not  uncommon  to  hear  the  statement  that  high 
explosives,  because  they  are  quicker  in  action  than  low  explo- 
sives, need  not  be  tamped.  This  is  a  serious  error.  The 
fallacy  of  it  has  been  repeatedly  proved  in  the  tests  of  many 
difEerent  explosives  made  at  the  Pittsburgh  Testing  Station. 
It  has  been  clearly  shown  that  the  highest  pressure  an  explo- 
sive can  give,  and  therefore  the  greatest  amount  of  energy  it 
can  set  free,  will  be  developed  only  when  the  explosive  is 
confined  in  the  smallest  space." 
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CHARGING. 

If  water  is  running  from  the  bore  hole,  load  and  fire  as 
promptly  as  possible,  and  do  not  slit  the  carttldges  unless 
Semi-gelatin,  Gelatin  Dynamite  or  Blasting  Gelatin  is  used. 
If  it  is  necessary  to  use  Monobel  in  wet  work,  the  bore  hole 
should  be  swabbed  out  before  loading  and  the  cartridges  should 
never  be  slit  or  broken. 

A  factor  of  great  importance  in  the  action  of  a  charge  of 
explosives  is  the  "Air  Space."  High  Explosives  used  in  rock 
blasting  should  always  be  loaded  compactly  in  the  bore  hole, 
so  that  no  air  space  remains  to  act  as  a  cushion  when  the 
charge  is  detonated,  and  so  reduce  its  breaking  ^d  rending 
effect. 

The  best  way  to  eliminate  air  spaces,  is  to  use  only  dynamite 
cartridges  which  are  just  small  enough  in  diameter,  to  permit 
pressing  to  the  bottom  or  back  of  the  bore  hole  without 
jamming.  In  addition  to  using  cartridges  of  the  right  diameter, 
it  is  a  good  plan  to  slit  the  paper  shells  from  end  lo  end  with 
a  sharp  knife,  unless  the  work  is  wet.  A  cartridge  of  high 
explosives,  only  a  little  smaller  in  diameter  than  the  bore  hole, 
and  with  the  shell  slit,  can    be   easily  spread   out  with    the 
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tamping  stick,  so  that  it  will  entirely  fill  the  section  of  even  a 
somewhat  irregular  bore  hole,  and  can  be  relied  on  to  give 
maximum  efficiencj'  when  detonated. 

The  above  does  not  apply  always  in  coal  blasting  where, 
under  certain  conditions,  in  the  use  of  our  Permissible  Explo- 
sives, an  "air  shot"  may  give  excellent  results.  In  these  shots, 
the  air  space  between  the  charge  and  the  tamping,  with  its 
cushion  effect,  results  in  a  greater  "spreading"  of  the  pressure 
developed  on  detonation.  These  "air  shots"  sometimes  break 
across  the  entire  face  when  the  same  charge  loaded  without 
the  air  space  will  blow  forward  and  bring  down  much  less  coal. 

TAMPING. 

Although  High  Explosives,  particularly  the  higher  grades, 
will  give  considerable  local  effect,  even  if  fired  with  little  or 
no  confinement  (as  in  "mud  capping"  rocks  or  boulders),  they 
will  not  give  anything  like  maximum  resuhs  under  such  con- 
ditions, or  even  in  bore  holes  that  are  not  thoroughly  tamped 
to  the  mouth  or  "collar."  Therefore,  the  only  economical 
way  to  use  explosives,  is  to  entire!}-  fill  the  bore  hole,  after 
the  charge  is  in  place,  with  damp  clay  or  similar  material 
packed  firmly  into  place.  It  is  very  dangerous  to  use  metal 
rods,  or  sticks  with  any  metal  about  them  for  tamping,  and 
an  all-wood  tamping  stick  should  always  be  provided  for 
the  purpose. 
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Precautiotu  to  be  Observed  Wben 
Handling  Explosivet 


DON'T  explode  a  charge  to  chamber  a  bore  hole  and  then 
immediately  reload  it,  as  the  bore  hole  will  be  hot 
and  the  second  charge  may  explode  prematurely. 

DON'T  do  tamping  with  iron  or  steel  bars  or  tools.  Use 
only  a  wooden  tamping  stick  with  no  metal  parts. 

DON'T   force  a  primer  into  a  bore  hole. 

DONT  drill,  bore  or  pick  out  a  charire  which  has  failed  to 
explode.  Drill  and  charge  another  bore  hole  at 
least  two  feet  from  the  missed  one. 

DON'T  use  two  kinds  of  explosives  in  the  same  bore  hole 
except  where  one  is  used  as  a  primer  to  detonate 
the  other,  as  where  dynamite  is  used  to  detonate 
Judson  Powder.  The  quicker  explosive  may  open 
cracks  in  the  rocks  and  allow  the  slower  to  blow 
out  through  these  cracks  doing  little  or  no  work. 

DON'T  use  frozen  or  chilled  explosives.  Most  dynamite, 
except  Red  Cross,  freezes  at  a  temperature  between 
45°  and  50°  F. 

DON'T  cut  or  break  a  dynamite  cartridge  while  it  is  frozen, 
and  don't  rub  a  cartridge  of  dynamite  in  the  hands 
to  complete  thawing. 
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DON'T  allow  thawed  dynamite  to  remain  exposed  to  low 
temperature  before  using  it.  If  it  freezes  again 
before  it  is  used  it  must  be  thawed  again. 

DON'T  allow  priming  (the  placing  of  a  blasting  cap  or 
electric  fuze  in  dynamite)  to  be  done  in  a  thawing 
house  or  magazine. 

DON'T  prime  dynamite  cartridges,  or  charge  or  connect 
bore  holes  for  electric  firing,  during  the  immediate 
approach  or  the  progress  of  a  thunder  storm. 

DON'T  attempt  to  take  blasting  caps  from  the  box  by  in- 
serting a  wire,  nail  or  other  sharp  instrument. 

DON'T   try  to  withdraw  the  wires  from  an  electric  fuze. 

DON'T  fasten  a  blasting  cap  to  the  fuse  with  the  teeth 
or  by  flattening  it  with  a  knife — use  a  cap  crimper. 

DON'T  attempt  to  use  electric  fuzes  with  the  regular  insu- 
lation in  very  wet  work.  For  this  purpose  secure 
"Victor  Water  Proof"  Electric  Fuzes. 

DON'T  handle  fuse  carelessly  in  cold  weather,  for  when 
cold  it  is  stiflf  and  breaks  easily. 

DON'T  "lace"  fuse  through  dynamite  cartridges.  This 
practice  is  frequently  responsible  for  the  burning  of 
the  charge. 

DON'T  cut  the  fuse  short  to  save  time.  It  is  dangerous 
economy. 

DON'T  expect  explosives  to  do  good  work  if  you  try  to  ex- 
plode them  with  a  detonator  weaker  than  a  No.  6 
(red  label). 
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